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DECLARATI ON

SI TE NAME AND LOCATI ON

Wel don Spring Site
St. Charles County, Mssouri 63304

STATEMENT OF BASI S AND PURPOSE

Thi s deci si on docunment presents the selected renmedial action for the chem cal plant area of
the Weldon Spring site in St. Charles County, Mssouri. This remedial action was selected in
accordance with the Conprehensive Environmental Response, Conpensation, and Liability Act
(CERCLA), as anended, and to the extent practicable, the National G| and Hazardous

Subst ances Pol | uti on Contingency Plan (NCP), 40 CFR Part 300.

In making this decision, it is the U S. Departnent of Energy's (DOE's) policy to integrate
Nati onal Environmental Policy Act (NEPA) values into the CERCLA renedi al action process;
however, it is not the intent of the DOE to nake a statenent on the | egal applicability of
the NEPA to CERCLA actions. This single docunment is intended to serve as the DCE's Record of
Deci si on (ROD) under both the CERCLA and the NEPA

The deci sion presented herein is based on the infornation available in the Admnistrative
Record mai ntai ned in accordance with the CERCLA. The decision is al so based on the issuance
of the Proposed Plan for Remedial Action at the Chemical Plant Area of the Wl don Spring Site
(DCE 1992a), holding a public neeting to receive coments on the Proposed Plan, and

conpl etion of the Renedial Investigation/Feasibility Study-Final Environnental | npact
Statenent (RI/FS-Final EIS). |In addition, the DOE has considered all coments received on
the Proposed Plan and the RI/FS-Final ElI'S docunents in the preparation of the ROD.

As the |l ead agency for the State of Mssouri regarding the Wl don Spring Site Remedial Action
Project, the Mssouri Departnent of Natural Resources concurs that Alternative 6a: Renoval,
Chemical Stabilization/Solidification and D sposal On Site is the preferred renmedy for the
chem cal plant area of the Wl don Spring site, and al so concurs with applicable and/or

rel evant and appropriate requirenents (ARARs) and wai vers.

ASSESSMENT OF THE SITE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i mpl enenting the response action selected in the ROD, nay present a threat to human heal th
and t he environnent.

DESCRI PTI ON OF THE REMEDY

The chem cal plant operable unit remedial action is the third of five major response actions
pl anned for the chem cal plant area. Previous response actions included a renoval action
invol ving the decontam nation and di smantl enment of site structures with short-term storage of
the naterial on site until selection of a disposal option in this ROD and a renoval action to
treat inpounded surface water. |In addition, bulk waste material fromthe Wl don Spring
Quarry is being placed in tenporary storage on site until the selection of a disposal option

This operable unit addresses the various sources of contam nation at the chenmical plant area
including soils, sludge, sedinment, and naterials placed in short-termstorage as a result of
previ ous response actions.

This renmedial action uses treatnent to address the principal threat renaining at the site,
(e.g., raffinate pit sludges and certain soil fromthe quarry). The major conponents of this
remedy are:



e Dredge sludge fromthe raffinate pits, excavate sedinent fromFrog Pond and Ash Pond
and three off-site | akes, and excavate soil fromspecific locations (including two
former dunp areas, |ocations adjacent to the chenical plant buildings on site, and 10
vicinity properties off site) using standard constructi on equi prent and procedures.

¢ Renove material stored at the tenporary facilities on site (including bulk waste
excavated fromthe quarry, treatnent residuals fromthe water treatnent plants at the
quarry and the chemcal plant area, and building naterial fromthe chem cal plant area)
usi ng standard construction equi pnent and procedures.

e« Certain contaminated naterials such as the raffinate pit sludges and portions of quarry
soil will be treated on site by chemcal stabilization/solidification. Treated and
untreated materials will be disposed of on site in a facility designed and constructed
specifically for the Wldon Spring site wastes.

e Continued evaluation of vitrification as a contingency treatnent option.

In reaching the decision to inplenent this renedial alternative, DCE eval uated three other
alternatives in addition to no action. The other alternatives are: (1) Renoval,
Vitrification, and Disposal On-site; (2) Renoval, Vitrification, and Disposal at the
Envirocare Facility; and (3) Renoval Vitrification, and D sposal at the Hanford Reservation
Facility. A description of the alternatives is provided in the Decision Summary of the RCD
(attached), and is available in the Adm nistrative Record. CERCLA s nine criteria (two
threshold, five primary bal ancing, and two nodifying criteria) set out in the NCP were used
to evaluate the alternatives. The selected renedy and the contingency treatnent option
represent the best bal ance of key factors with respect to these criteria and are the
environnental |y preferable alternatives.

Short-termeffectiveness, inplenentability, and cost are the key factors for selection of the
preferred alternative. The short-termeffectiveness of the selected renedy is greater than
for the two alternatives that involve transportation of the waste to off-site locations. The
sel ected renedial action is the nost inplenentable of all the alternatives evaluated in
detai| because the chemical stabilization/solidification technology has been utilized at
other sites and would use readily available resources. Finally, the selected remedy is the
nost cost effective of those alternatives eval uat ed.

STATUTORY DETERM NATI ONS

The selected remedy is protective of human health and the environment; it conplies with
Federal and State of Mssouri requirenents that are legally applicable or relevant and
appropriate to the renedial action, except as specifically waived pursuant to CERCLA as set
forth below, and is cost effective. This remedy utilizes permanent solutions and alternative
treatnment (or resource recovery) technol ogies to the maxi mum extent practicable, and
satisfies the CERCLA statutory preference for renedies that enploy treatment that reduces
toxicity, mobility, or volume as a principal elenent.

The follow ng Federal and State of Mssouri requirenents are waived under this Record of
Deci si on:

e 19 CSR 20-10.040 - State Rn-222 limt of 1 pC /| above background in uncontrolled
areas. CERCLA provision for waiver: Section 121(d)(4)(0O.

e 40 CFR Part 268, Subpart E - Land Disposal Restrictions (LDR) storage |limtations.
CERCLA provision for waiver: Section 121(d)(4)(0O.

e 40 CFR Part 268, Subpart C - LDR placenent restrictions. CERCLA provision for waiver:
Section 121(d)(4)(A).



¢ 10 CSR 25.5-262(2)(0O 1 - packaging, marking, and | abeling requirenents. CERCLA
provision for waiver: Section 121(d)(4)(A) and Section 121(d)(4)(B).

e 40 CFR 761.75(b)(3) - Toxic Substance Control Act (TSCA) requirenents for bottom
landfill liner. CERCLA provision for waiver: Section 121(d)(4)(D).

e 40 CFR 264.314(f) - restrictions regarding free liquids in CSS grout placed in the
di sposal facility for purposes of disposing of CSS treated wastes and to fill voids of
di smant | ement debris. CERCLA provisions for waiver: Section 121(d)(4)(B) and Section
121(d) (4) (D).

e 40 CFR Part 268.42, Subpart D - LDR treatnent standards based upon use of a specified
technol ogy. CERCLA provision for waiver: Section 121(d)(4)(D).

e« 40 CFR 61, Subpart M- National Em ssion Standards for Hazardous Air Pollutants
(NESHAPs) requirenents for asbestos storage. CERCLA provision for waiver: Section
121(d) (4)(B).

e 40 CFR 761.65(a) - TSCA requirenent for PCB storage and di sposal. CERCLA provision for
wai ver: Section 121(d)(4)(A).

Because both the selected and contingency renedies would result in hazardous substances
remai ning on site above health-based | evels (within the engineered disposal facility), a
review will be conducted within five years after this renedial action is conplete in
accordance with CERCLA to ensure that the renedy continues to provide adequate protection of
human heal th and the environnent.

Al practicable means to avoid or mninmze environnmental harmfrominpl enentation of the

sel ected renedy have been adopted. Excavation of contaminated soil in an area extending into
the Schote Creek 100year floodplain will be conducted using sedinment controls to mnimze
off-site transport of contam nated nmaterials and no net change in flood potential is expected
due to these actions. A nmitigation action plan will be prepared for dredgi ng and excavati on
activities in areas considered to be wetlands to mnimze adverse inpacts. Final site |ayout
and design will include all practicable nmeans (e.g., sound engineering practi ces and proper
construction practices) to mnimze environnental inpacts.
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DECI SI ON SUMVARY

1 SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Wl don Spring site is located in St. Charles County, M ssouri, about 48 km (30 mi) west
of St. Louis (Figure 1-1). The site consists of two geographically distinct areas: the
88-ha (217-acre) chemical plant area, which is about 3.2 km (2 ni) southwest of the junction
of Mssouri (State) Route 94 and U S. Route 40/61, and a 3.6-ha (9-acre) |imestone quarry,
which is about 6.4 km (4 m) south-southwest of the chemical plant area. The chem cal plant
area and the quarry are accessible from State Route 94, and both are fenced and cl osed to the
public. This renedial action addresses sources of contam nation at the chem cal plant area,
hereafter referred to as "the site,” and its vicinity. This action also represents the

sel ected di sposal option for contam nated bul k waste material fromthe quarry and vicinity

ar eas.

The site was initially used by the Arny during the 1940s to produce the expl osives
trinitrotoluene (TNT) and dinitrotoluene (DNT). After extensive denolition, decontamn nation
and regradi ng, the chemical plant was built by the U S. Atom c Energy Conm ssion (AEC, a
predecessor of the U S. Departnment of Energy [DOE]) to process urani umand thoriumore
concentrates during the 1950s and 1960s. Radioactively and chem cally contam nated waste was
di sposed of at the site during this period, and waste was di sposed of in the quarry by both
the Arnmy and the AEC fromthe 1940s through the 1960s. Radi oactive contam nants are primarily
radi onucl i des of the natural uranium and Th-232 decay series; chem cal contam nants include
natural ly occurring netals and i norganic anions, as well as organic conmpounds such as

pol ychl ori nat ed bi phenyls (PCBs) and nitroaronmatic conpounds.

Site features include about 40 buildings (currently being dismantled), four raffinate pits,
two ponds (Ash Pond and Frog Pond), and two former dunp areas (north dunp and south dunp)
(Figure 1-2). Mst of the land surface around the buildings is paved or covered with gravel
the remainder of the site contains a variety of grasses and scattered small shrubs and trees.
Mich of the site is routinely mowed, and little undi sturbed and/or natural habitat exists
except in the northern quadrant. Soil in the two dunp areas and at scattered | ocations

t hroughout the chem cal plant is radioactively contam nated; discrete |ocations also contain
el evated concentrations of certain netals and a few organi c conpounds. Portions of the site
are classified as prime farm and soil by the U S. Soil Conservation Service on the basis of
soil type, slope, and drainage

The raffinate pits cover about 10 ha (26 acres) in the southwestern portion of the site

They were excavated fromexisting soil during the operational period of the chenical plant to
receive waste slurry fromthe processing operations. These pits constitute the nost heavily
contanmi nated area and contain about 150,000 nf3] (200,000 yd[3]) of sludge and a conbi ned
average 216,000 n{3] (57,000,000 gal) of water. |In addition, sone druns and rubble fromthe
Arny's earlier decontam nation activities at the chemical plant were disposed of primarily in
the fourth pit.

Ash Pond covers about 4.5 ha (11 acres) in the northwestern portion of the site. This area
received fly ash fromthe steam plant during the operational period. Frog Pond covers about
0.3 ha (0.7 acres) in the northeastern part of the site and served as a settling basin for
flows fromthe pilot plant. The conbi ned vol ume of surface water in these ponds averages
about 8,700 nj3] (2,300,000 gal). The four pits and two ponds conbi ned cover about 15 ha (38
acres) and are included on the Wtlands Inventory Map produced by the U S. Departnent of the
Interior.

The site is transacted by a surface water divide (Figure 1-3), and the natural |and surface
is gently sloping. Surface runoff fromthe southern portion of the site flows south toward
the Mssouri River via a 2.4-km(1.5-m) natural channel referred to as the Sout heast

Dr ai nage; runoff fromthe renainder of the site flows north toward the M ssissippi R ver
Soil in the Southeast Drainage is radioactively contanminated as a result of past discharges,
and intermttent flows continue to carry contam nants off site fromsurface runoff down the



channel. A snall portion (about 0.5 ha [1.3 acres]) of the northern area of the site al ong
the drai nage leading off site fromAsh Pond is within the 100-year floodplain of Schote
Creek, a perennial streamwest and north of the site. The affected area represents a very
smal | fraction (<0.01% of that floodplain. Contaminant levels in site runoff have recently
decreased as a result of interimactions to divert surface flow around contam nated soil
areas such as the south dunp and to renobve suspended solids using a siltation pond, straw,
and vegetative cover.

The site is also situated atop a groundwater divide. Goundwater in the shallow Burlington
Keokuk Li nestone aquifer south of the divide flows toward the Mssouri R ver, and groundwater
north of the divide flows north toward the Mssissippi River. Goundwater in this shallow
aqui fer beneath the site and the nearby area (e.g., the Arny property) is contamnated with
nitrates, sulfates, nitroaronati c conpounds, sone heavy netals, and uranium No
drinking-water wells are currently conpleted in this aquifer, either on site or in the
imrediate vicinity. The limted data available for the deep, productive St. Peter Sandstone
indicate that groundwater in this aquifer is not contam nated.

About 22 ha (55 acres) in the northern quadrant of the site have been rel atively undi sturbed
and are essentially grassland/old-field habitat with sone secondary forest growth. A wide
vari ety of species occurs on site, especially in this northern portion. Deer, rabbits
raccoons, squirrels, turtles, frogs, wld turkeys, geese, and ducks have been observed. The
site does not provide critical habitats for any Federal -listed threatened or endangered
species, and no Federally |listed species have been sighted in the chemcal plant area. Two
State-listed species, the pied-billed grebe (a State rare species) and the Swai nson's hawk (a
St at e endangered speci es) have been reported for the site, although there is no evidence that
ei ther species breeds on or uses the site year-round.

The site is bordered by the August A Busch Conservation Area to the north, the Wl don Spring
Conservation Area to the south and east, and the U. S. Arny Reserve and National Quard
Training Area to the west (Figure 1-4). The two wildlife areas are managed by the M ssouri
Departnent of Conservation and are open throughout the year for recreational uses; together,
these areas receive about 1,200,000 visitors each year. Arny reserve troops had previously
used the Arny property each year, primarily for weekend training exercises. This Arny
property and portions of the wildlife areas constitute the bal ance of the fornmer ordnance
works and are also listed on the National Priorities List (NPL). Soil at several snall
locations on the Arny property and in the two wildlife areas contains generally |ow | evels of
radi oactivity as a result of previous site activities. Three lakes in the Busch Conservation
Area also contain low |l evels of radioactivity as a result of surface runoff. These | akes

al so show el evated | evels of lead, barium and arsenic, although there is no known source
fromthe site.

A State of Mssouri highway naintenance facility is |located on State Route 94, just northeast
of the site entry gate, and Francis Howell H gh School is located about 1 km (0.6 m) east of
the site (Figure 1-4). The maintenance facility enploys nine staff and one nmechanic. The
school enpl oys about 160 faculty and staff, and about 1,600 students currently attend. The
two closest communities to the site are Wl don Spring and Wl don Spring Heights; they are
located about 3.2 km (2 nm) east of the site and have a conbi ned popul ati on of about 850.
Three residences are |located within this 3.2 km(2 m) distance fromthe site, the cl osest of
which is a trailer occupied by the janitor at the high school. The largest city in the county
is St. Charles; it is located about 24 km (15 m) northeast of the site and has a popul ati on
of about 50, 000.

2 SITE HI STORY

In April 1941, the U S. Department of the Arny acquired about 7,000 ha (17,000 acres) of |and
in St. Charles County, Mssouri, to construct the Wl don Spring Ordnance Wrks - a production
facility for trinitrotoluene (TNT) and dinitrotoluene (DNT) explosives. The facility began
operations in 1941 and closed in 1946. By 1949, all but about 810 ha (2,000 acres) of the
ordnance works property had been transferred to the State of Mssouri and the University of



M ssouri for use as wildlife area and agricultural |and. Except for several snall parcels
transferred to St. Charles County, the renuaining property becane the chem cal plant area of
the Weldon Spring site and the adjacent U S. Arny Reserve and National Quard Training Area.

In May 1955, the U S. Atom c Energy Conm ssion (AEC) acquired 83 ha (205 acres) of the
property fromthe Arny for construction of a uraniumfeed materials plant. An additional 6
ha (15 acres) was later transferred to the AEC for expansion of waste storage capacity; i.e.
to construct the fourth raffinate pit. Considerabl e explosives decontam nati on and regrading
activities were conducted prior to constructing the chemcal plant. U aniumand thoriumore
concentrates were processed at the plant from 1957 to 1966

Pl ant operations generated several chem cal and radi oactive waste streans, including
raffinates fromthe refinery operation and washed slag fromthe urani umrecovery process.
Waste slurries were piped to the raffinate pits, where the solids settled to the bottom and
the supernatant |iquids were decanted to the plant process sewer. This sewer drained off
site to the Mssouri River via the Southeast Drainage. Sone solid waste was al so di sposed of
on site during the plant's operational period. The quarry, which had been used by the Arny
since the early 1940s to di spose of chemcally contam nated waste, was transferred to the AEC
in July 1960. Radioactively contani nated wastes such as uranium and thorium residues,
bui | di ng rubbl e, and process equi pnent were di sposed of in the quarry through 1969

The Arny reacquired the chem cal plant property in 1967 and began decontam nati on and

di smantling operations to prepare the facility for herbicide production. Mich of the

resul tant debris was placed in the quarry; a small anount was al so placed in the fourth
raffinate pit. The project was canceled in 1969 prior to any production, and the plant has
remai ned essentially unused and in caretaker status since that tine. The Arny returned the
raffinate pits portion of the chenmical plant area to the AEC in 1971 and the renai nder of the
property to the U S. Departnent of Energy (DOE) in 1985. Prior to that transfer, the Arny
conducted building repair and additional decontam nation activities in 1984. The DCE
establ i shed a project office at the site in 1986 to support cleanup activities, and severa
interi mresponse acti ons have been devel oped and i npl enented since that tine.

The U.S. Environnental Protection Agency (EPA) listed the quarry on the National Priorities
List (NPL) in 1987, and the chemical plant area was added to this listing in 1989. The

bal ance of the former Wl don Spring Ordnance Wirks property, which is adjacent to the DCE
portion of the property and for which the Arny has responsibility, was added to the NPL as a
separate listing in 1990

A Record of Decision was prepared for nanagenent of the Wl don Spring quarry bulk wastes in
1990. The selected renedy entailed renoval of the bulk wastes fromthe quarry,
transportati on al ong a dedi cated haul road to the chem cal plant area, and interimstorage in
the tenporary storage area south of the raffinate pits. This work is presently underway.

3 HI GHLI GHTS OF COMMUNI TY PARTI Cl PATI ON

A Remedi al Investigation/Feasibility Study (RI/FS) process was conducted for the Wl don
Spring site in accordance with the requirenents of the Conprehensive Environmental Response,
Conmpensation and Liability Act (CERCLA), as anended, to document the proposed managenent of
the chemical plant area as an operable unit for overall site renmediation and to support the
conpr ehensi ve di sposal options for the entire cleanup. Docurments devel oped during the RI/FS
process included the Renedial |nvestigation (DOE 1992b), a Baseline Assessnent (BA) (DCE
1992c), a Feasibility Study (DOE 1992d), and a Proposed Plan (PP) (DOE 1992a). These
docunent s incorporate val ues of the National Environmental Policy Act (NEPA), and they
represent a |l evel of analysis consistent with an Environnmental |npact Statenent (ElIS)
Together, the R, BA, FS, and PP are the required primary docunments consistent with the
provisions of the First Anended Federal Facility Agreenent entered into between the U S
Department of Energy (DOE) and the U.S. Environnental Protection Agency (EPA). |n accordance
with Section 117 of the CERCLA, copies of these final docunents were rel eased to the public
on Novenber 20, 1992. A public notice announcing the availability of these documents and the



date for the public hearing was published in the St. Charles Journal on Novenber 22, 1992

The RI, BA, FS, and PP, along with other docunents in the Admi nistrative Record, have been
nade available for public reviewin the public reading roomat the Wl don Spring site

Copi es have al so been nmade available to the public in information repositories at Francis
Howel | Hi gh School and at three branches of the St. Charles City/County Library: Kathryn M
Li nneman, Spencer Oreek, and Kisker Road. A notice of availability of these docunents was
published in the St. Charles Journal and the St. Charles Section of the St. Louis
Post - D spatch on Novenber 22, 1992. An infornational bulletin was al so prepared to summari ze
this proposed action and facilitate the community participation process.

A public comment period for this renedial action was held from Novenber 20, 1992, through
February 19, 1993. A public hearing was held on Decenber 16, 1992, at The Columms in St
Charles, Mssouri, as part of the public participation process. This public hearing was
advertised in the newspaper announcenents |isted above. At this neeting, representatives
fromthe DCE and the EPA Region VIl received comments fromthe public about the site and the
remedi al alternatives under consideration. Transcripts of the public neeting are included as
part of the Administrative Record for this operable unit renedial action. The Administrative
Record includes the information used to support the selected remedy. Al public coments
were considered in the decision-nmaking process for determining the sel ected renedy.

A report of this hearing was featured in the site's publication, WSSRAP Update, copies of
whi ch were distributed to about 70,000 residences in St. Charles County on February 7, 1993.

A detail ed response to the comments received during the public comment period for this
remedi al action was devel oped as a separate docunment and may be found in the Adm nistrative
Record and the information repositories. A responsiveness sunmmary that addresses the najor

i ssues raised during the public comment period is attached to this Record of Decision. This
deci si on docunent presents the selected renedial action for nmanaging the chem cal plant area
of the Wl don Spring site in accordance with the CERCLA, as anended, and to the extent
practicable, the National Contingency Plan (NCP). The decision for this site is based on the
Adm ni strative Record

4 SCOPE AND ROLE OF REMEDI AL ACTI ON

This proposed remedial action is the major conmponent of overall site cleanup (Figure 4-1),
and addresses conprehensi ve di sposal decisions for the project. The prinmary focus of this
action is contaninated material at the chem cal plant area, including that generated as a
result of previous response actions. However, the scope al so includes the disposition of
material that may be generated by upcom ng actions (e.g., at the Sout heast Drainage and the
quarry). Al though cl eanup decisions for other components of site remediation are not included
in the scope of this action, the contam nated material that could be generated by future
response actions is being considered to facilitate an integrated di sposal decision. The
types of material that could result fromfuture actions are the same as those being addressed
in this action; i.e., soil, sediment, vegetation, and containerized process waste fromthe
water treatnent plants

As used in this Record of Decision (ROD) and associated site docunments, the use of the term
"on site" refers to all areas, contami nated or otherw se, that exist within the physica
boundaries of the Wl don Spring Chenmical Plant (WBCP) and the Wl don Spring Quarry. The
quarry and the chem cal plant areas are reasonably close in proximty, and are conpatible
with regard to renediati on approach. Therefore, they are consi dered one Conprehensive

Envi ronnent al Response, Conpensation and Liability Act (CERCLA) site for purposes of this
remedi al action. "Of site" refers to those adjacent or nearby properties not |ocated within
t he physical boundaries of the WSCP.

Several interimresponse actions have been selected for both the chem cal plant area and the
quarry and are currently being designed and/or inplenented. The primary interimactions are
sunmmari zed as foll ows:



¢ Excavation of solid wastes fromthe quarry, with transport to the chenmical plant area
for controlled storage in a tenporary storage area (TSA) pendi ng the di sposal decision
presented in this ROD

¢ Renoval and treatnment of ponded water fromthe quarry, with transport of the treatnent
residuals to the chem cal plant area for controlled storage as above.

¢ Renoval and treatnent of ponded water from surface water inpoundnents at the chem cal
plant area, with controlled storage of the treatnent residuals as above.

e Consolidation and containerization of abandoned chem cal s and process wastes.

« Decontamnation and di snantlenment of site structures, with controlled storage in the
nmaterial staging area (MSA) and/or the TSA as above.

These renoval actions have been (and are being) conducted to respond to contam nant rel eases
and to mtigate health and safety threats in accordance with CERCLA requirenents. The

acti ons have al so been conducted in accordance with Council on Environmental Quality

regul ations for inplenmenting the procedural provisions of the National Environmental Policy
Act (NEPA).

The role of this proposed renedial action is to establish appropriate responses and fi nal
conditions for solid material at the chemcal plant area and to identify an appropriate

di sposal decision for waste generated by project cleanup activities. The action addresses
nmanagenent of the following naterials to mninmze potential rel eases and rel ated exposures:

¢ Sludge, sedinent and soil fromthe raffinate pits and ponds; site-wide soil (e.g., from
past dunp and spill areas); and soil and sedinent fromvicinity properties.

e Structural debris in storage at the MSA

e Solid material excavated fromthe quarry - including soil, sedinent, process residues,
rock, building rubble and equi prent, and vegetation - and in storage at the TSA

¢ Containerized wastes, including residuals generated by the two water treatnent plants
and in storage at Building 434, the TSA, or other engineered facilities.

Cl eanup decisions for sedinent and soil in the Southeast Drainage, groundwater beneath the
chem cal plant area, and nmaterial remaining at the quarry followi ng bul k waste renoval
(including groundwater) are not included in the scope of the current renedial action.
Separate environnental docunentation will be prepared within the next several years to
support cl eanup decisions for those |ocations and nedia. These docurments will be devel oped
in consultation with the U S. Environmental Protection Agency (EPA) Region VII and the State
of M ssouri .

5 SI TE CHARACTERI STI CS

The site has been extensively studied to determ ne the nature and extent of contam nation in
various nmedia. These studies have produced thousands of data records for soil, surface

wat er, sludge, sedinent, and building naterial and other debris. Goundwater has al so been
sanpled, and limted biota sanpling has been conducted. This information has been used to
identify areas and media for cleanup. The results of these studies are presented in the
Remedi al Investigation for the Chemcal Plant Area of the Weldon Spring Site (R) (DCE
1992b). A general description of the environmental setting at the Wl don Spring site is
presented in Section 1, including a discussion of key source areas and general contan nant

i nformation.

The primary source areas and key contam nants that have been identified at the site are
sumari zed in Table 5-1. The estimated areas and vol umes of contam nated nmedi a addressed by



t he di sposal decision under this action are summarized in Table 5-2. The concentration
ranges of the nmjor radioactive and chem cal contam nants at the site are listed in Tables
5-3 and 5-4. A discussion on background | evels of these contaminants is presented in Section
2 of the Feasibility Study (FS) (DCE 1992d).

The Rl information was used to assess human health and ecol ogical risks for the site to
determine if adverse effects could result from possible exposures. Site characteristics were
eval uated for this assessnent in order to identify the prinmary nechani sns of contam nant

rel ease and pat hways by which site contam nants could be transported to potential receptors
(humans and biota). The primary nechani sms and transport pathways identified for the site
are:

e Surface runoff fromon-site areas to off-site drainage soil and surface water
e« Surface water loss to groundwater via |losing streans off site
¢ QGoundwater discharge to surface water via gaining streans off site.

¢ Leaching fromcontam nated surface and/ or subsurface soil, sedinment, or sludge to
gr oundwat er .

e External gammma radiation fromradioactively contam nated surfaces, including building
material and soil

¢ Atnospheric dispersion of radon from radi umcontam nated soil
e Atnospheric dispersion of fugitive dust containing uranium thorium and radi um

In addition to areas of contamination on site, several off-site |ocations are contam nated as
a result of releases that occurred during the operational period of the chem cal plant (such
as the release of raffinate pit surface water to the Southeast Drainage) in addition to
ongoi ng rel eases (e.g., via surface runoff over contami nated soil and | eaching of

contam nants fromthe raffinate pits to groundwater). These off-site |ocations include
Burgernei ster Spring and three | akes in the Busch Conservation Area and 10 vicinity
properties, one of which is the Southeast Drainage (which includes intermttent flowthat is
| ost underground and reenerges downstream through a series of springs).

In order to devel op specific cleanup decisions, a variety of information was used to estimte
possi bl e human heal th and ecol ogical risks associated with the site. This information

i ncludes contam nant data fromthe extensive site characterization effort, fate and transport
consi derations, possible receptors, different types of exposures that could occur, and

t oxi col ogi cal data devel oped by the U S. Environnental Protection Agency (EPA) fromthe
scientific literature. The risk estinmates focus on the nedia and | ocations addressed by this
remedi al action. Section 6 discusses the receptors and routes of exposure, and al so

summari zes the risk assessment results

Several key factors are relevant to the fate and transport of site contam nants and the
potential for human and ecol ogi cal exposures. First, certain interimactions at the site
have not yet been conpleted - including disnmantlenent of all buildings and renoval and
treatnment of water fromthe raffinate pits. (The latter is to be coordinated with raffinate
sl udge renoval .) Therefore, although exposures to these areas are expected to be reduced
within the next several years as these actions are inplenented, related estinmates (those
health risk assessnents perfornmed for the building and raffinate-pit areas) were included in
the Baseline Assessment (DOE 1992c) for the site. Second, surface water in the raffinate
pits currently limts the emanati on of radon, external gamma radiation and w nd di spersion
of the fine-grained sludge. |If, in a future scenario, no site controls were in place and the
surface water in the raffinate pits drained away (e.g., froma break in the dikes), air

pat hways coul d becone an inportant exposure consideration for nearby individuals. Except in
such a case, the air pathway does not play a role in contam nant transport because of the
nature of surface features (including vegetation) and | ocal mneteorological conditions



Local geol ogy and geochem stry also play a role in contam nant transport. Solution features
are present in the vicinity of the site, although the site itself is not considered to be
situated in an area of significant collapse potential. Site geology and surface water and
groundwat er flow were studied in coordination with the State of Mssouri Departnent of

Nat ural Resources, Division of Geology and Land Survey. This testing did not detect void
space in the overburden or soil naterial, and voids in the |inestone bedrock were few and
small (with 90% of the void space within the upper 3 m[10 ft] of bedrock). No open
subsurface networks were identified on site.

In addition, all surface water drainages on the chemcal plant site are classified as
gaining. Dye trace tests indicate that small voids do exist (e.g., in the weathered portion
of the |limestone bedrock), but results suggest that they are isolated. Thus, although
contami nants that |each to groundwater (or are lost to the subsurface via nearby |osing
streans off site) could be further transported through solution channels rather than by
diffuse flow, study results indicate that such transport at the site would be linted. In
addition, clays in the overburden present |ow hydraulic conductivity and consi derabl e
attenuation capacity for contam nants that may | each fromcontam nated areas. (The site

geol ogy and flow characteristics continue to be evaluated in support of future docunents and
deci sions for the groundwater operable unit. These documents will include an eval uation of
potential exposure to groundwater.)

6 SUMMARY OF SI TE RI SKS

Potential human health effects associated with the chenical plant area of the Wl don Spring
site and nearby off-site | ocations were assessed by estimating the radiol ogi cal and chenica
doses and associated health risks that could result fromexposure to site contam nants. The
assessnent, which considered both current and future site conditions, is given in the
Basel i ne Assessment for the Chemical Plant Area of the Wl don Spring Site (BA) (DCE 1992c)
and in an updated rebaseline assessnent in Appendix E of the Feasibility Study for the

Chem cal Plant Area of the Weldon Spring Site (FS) (DCE 1992d). Inpacts to environnenta
resources are al so addressed in the Baseline Assessnent.

6.1 Contam nants of Concern

Radi oactive and chem cal contam nants and their concentrations in affected nedia are listed
in Tables 5-3 and 5-4. The contaninants of concern for the human heal th assessment were
identified fromthose detected in site soil, surface water, sedinent, sludge, and buil dings,
and they represent the major chem cal classes present at the site. These contam nants

i nclude radionuclides, netals, inorganic anions, nitroaromati c conpounds, polycyclic (or

pol ynucl ear) aronmatic hydrocarbons (PAHs), polychlorinated bi phenyls (PCBs), and asbestos.

Sel ection of the contam nants of concern was based on both the history of site operations and
an eval uation of characterization data with respect to the distribution and concentration of
contaminants in the various media at the site and the potential contribution of individua
contam nants to overall health effects

6.2 EXxposure Assessnent
6.2.1 Contam nant Fate and Transport

The fate and transport of contaninants released into the environment at the site were

eval uated to determ ne potential exposure points. Hunman exposures eval uated were those
resulting frompotential contact with sources and affected nedia within the site boundary and
contanm nated nedia at off-site areas inpacted by transport fromthe site

The principal source areas and contaminated nedia identified at the site are (1) chem ca

pl ant buildings; (2) surface water and sludge at the four raffinate pits; (3) surface water
and sedi ment at Frog Pond and Ash Pond (conservatively represented by the raffinate pits in
this assessnent because the contami nant |evels are nuch higher in the pits); (4) contam nated
soil at the north dunp, at the south dunp, at the coal storage area, around certain chenica



pl ant buildings, and at other scattered |locations; (5) groundwater in the upper aquifer in
t he Burlington-Keokuk Linestone; and (6) containerized chemcals in storage in Building 434.

Of-site locations and nedia that have been inpacted by contam nant transport fromthese
source areas include surface water and sedinent in the Southeast Drai nage (Wl don Spring
WIidlife Area) and in Burgerneister Spring and Lakes 34, 35, and 36 (Busch Conservation
Area). Soil at discrete areas, referred to as soil vicinity properties, is also contani nated
as a result of past operations (Table 5-1).

The naj or pathways that have resulted in contam nant transport to these off-site |ocations
are surface water runoff, surface water loss to groundwater (via |losing streans), groundwater
di scharge to surface water (via gaining streans), and |eaching fromsurface and/ or subsurface
material to groundwater

6.2.2 Exposure Scenari 0s

To address the changing site configurations, five assessnents were conducted for the chenica
plant area that considered tinme, institutional controls, and |land use. A sixth assessnent
was conducted for the off-site areas inpacted by site releases. The receptors, areas and
nmedi a contacted, and routes of exposure eval uated for these assessnents are summari zed in
Tables 6-1 and 6-2 and are described as foll ows.

For the first assessnent, the site configuration as of early 1992 was evaluated to identify
potential health effects under baseline conditions. These conditions include the presence of
the raffinate pits and buildings but not the tenporary facilities such as the tenporary
storage area (TSA), naterial staging area (MSA), and water treatnent plant that will be

conpl eted to support interimactions. About 200 workers are currently on site, and public
access is controlled by a perineter fence and security guards. The potential on-site
receptors identified for these conditions are a site naintenance worker and a trespasser. A
swimer was al so evaluated to address the possibility that an intruder mght swimin the
raffinate pits

The same baseline site configuration was eval uated for the second assessnment as for the first
assessnent, but it was hypothetically assuned that U S. Departnent of Energy (DCE) and ot her
workers were no longer at the site and access was no |longer controlled. This assessment
permts an eval uation of long-terminpacts that m ght occur in the absence of any further

cl eanup. Under these conditions, land use on site was assuned to be recreational because the
site is adjacent to two wildlife areas where recreational use is expected to continue into
the reasonably foreseeable future. Consequently, a recreational visitor was identified as the
future on-site receptor. To address possi bl e exposures to contam nated gane, a sportsnman who
was assuned to hunt on site was al so evaluated. Because a sportsman mght also fish at the
off-site lakes, on-site and off-site exposures were conbined for this receptor. Potentia
exposures were al so assessed for an individual (youth) who was assuned to swimin the
raffinate pits. The first and second assessnents are presented in the BA (DOE 1992c).

For the third and fourth assessnents, which are presented in Appendi x E of the FS (DCE
1992d), the site configuration was assuned to reflect conditions associated with recent
interimactions that are in various stages of planning and inplenentati on. These actions
include disnmantling the chem cal plant buildings and storing the naterial at the MBA storing
the bul k wastes excavated fromthe quarry at the TSA, and renoving and treating water from
the raffinate pits (Section 4). The purpose of these two assessnments was to identify inpacts
that could occur if no further cleanup actions were taken at the site beyond those that have
already been initiated, and assumng they are conpleted. These actions will result in
interimor transitional site conditions because they represent only a partial conpletion of
overal | cleanup plans, pending inplenentation of the renedial actions identified in this
Record of Decision (ROD).

Both short-termand | ong-term assessnents were conducted for the interimsite configuration
The short-term assessnent eval uated possible health effects fromthe transitional site



conditions for the reasonabl e scenari o under which the DCE renmins on site and existing
institutional controls (e.g., access restrictions) are naintai ned; the maintenance worker and
trespasser were the receptors evaluated. The |long-term assessnent of the interimsite
configuration eval uated exposures that could occur in the nore extended future (e.g., after
100 years), hypothetically assumng that the DOE is no | onger present and access to the site
is unrestricted. Under these conditions, the nost likely land use is recreational

therefore, the receptor evaluated was a recreational visitor

The fifth assessnment was conducted to focus the devel opnent of prelimnary cleanup criteria
for site soil. Soil is the only mediumfor which criteria were devel oped within the scope of
the current renedial action because the other nedi a have been addressed by interimactions.
Therefore, a nodified site configuration was eval uated by focusing on soil areas and not
including the raffinate pits, buildings, and tenporary facilities. For this assessnent,
which is presented in Appendix E of the FS (DCE 1992d), it was hypothetically assuned that
the DOE is no longer present, that access is unrestricted, and that land use in the area

m ght change in the extended long term(e.g., after 100 to 200 years and beyond). Four
receptors were evaluated for this |ong-termassessnment of the nodified site configuration

a recreational visitor, a ranger, a resident, and a farner.

For the sixth assessnent, off-site exposures were evaluated for a nenber of the genera
public at Burgerneister Spring; Lakes 34, 35, and 36; the Southeast Drainage; and specific
soil vicinity properties. Al though nost of these areas are located in the Wl don Spring and
Busch conservati on areas, several vicinity properties are |located on the adjacent Arny |and
to which access is currently restricted. Recreational use of the conservation areas is
expected to continue for the reasonably foreseeable future; hence, this assessnent estinated
exposures to the contam nated areas for a recreational visitor. (Ongoing and likely future
exposures on the Arny | and woul d be bounded by those associated with recreational use because
use of this land by Arny personnel is less frequent. To be conservative, recreational use of
those vicinity properties was evaluated for both the current and future assessnents.) A

swi nmrer was al so evaluated for the off-site |akes.

Contaminant levels at the off-site locations are expected to renain the sane or be somewhat
lower in the future because interimactions are mtigating site rel eases. Therefore, one
assessnent was conducted for both current and future exposures that extend to 100 or 200
years and beyond. This assessnent is presented in the BA (DCE 1992c).

Current data for the Southeast Drainage are limted, so exposures associated with this
location will be reevaluated in greater detail within the next several years after nore data
becone available. For the remaining vicinity properties, the results of the |long-term
assessnent of the nmodified site configuration that considered nonrecreational |and uses for
on-site soil are incorporated into decisions for off-site soil. This addresses the
possibility that local |and use mght change in the extended future.

6.2.3 Exposure Point Concentrations

Exposure point concentrations for the various nedia addressed in the exposure assessnent were
determ ned on the basis of data availability and the objective of the analysis. For the

radi oactive contam nants, not all contam nants of concern were directly neasured. To address
this issue, information fromthe radi ol ogical source termanalysis for site soil and
raffinate-pit sludge was used to infer concentrations of radionuclides was directly neasured.
Extensive data were available for soil, and contam nant heterogeneity was addressed by
conducting both a site-wide and a | ocation-specific analysis for all receptors except the
farmer. For the site-wi de analysis, the 95% upper confidence limt of the arithmetic average
(UL[95]) value was used as the exposure point concentration for each contam nant. For the

| ocation-specific analysis, actual neasurenents fromeach sanple |ocation were used as the
exposure point concentrations. For the farner analysis, the 4-ha (10-acre) Ash Pond area was
the basis for exposure point concentrations. |t was recognized that a larger area is
required to support a famly farm and this area was chosen because it is the nost

radi oactively contam nated and contains nost of the chem cal contam nants of concern. The
farmer-area approach consisted of two nethods: for chem cal contam nants, the UL[95] of the



arithnetic average from borehol e neasurenents in the Ash Pond area was used; for
radi onucl i des, the contour-wei ghted val ue was used. This value was determ ned using a
statistical technique (kriging).

For the assessnents evaluating current site conditions, exposure point concentrations for air
were nodel ed from UL[95] values for the southern portion of the site, which is considered the
nost |ikely source of fugitive dust under baseline conditions. This nodeling approach was
used because neasurenents are not available for all airborne contanmi nants. Under future
conditions, where the site configuration has changed, exposure point concentrations for the
recreational visitor, ranger, and resident were nodeled fromsoil UL[95] values for the
entire site. For the farner, exposure point concentrations were nodel ed from soi
concentrations consistent with the other pathways. For sludge, sedinent, and surface water,
nmaxi mum concentrations were used as the exposure point concentrations (w th one exception),
because screening-1evel anal yses were conducted for these nedia and certain |limtations exist
for the available data. The exception is uraniumin surface water at the Southeast Drainage,
in which water flows intermttently and neasured concentrations vary widely over tine with
runof f conditions; half the maxi mum neasured concentration was used to represent this
exposure poi nt concentration over the 30-year exposure period

For radioactive contam nation in the buildings, average concentrations fromBuilding 403, a
former process building that is heavily contam nated, were used to represent exposure point
concentrations for all buildings. The UL[95] value was used for residual PCB contam nation
frominformation for Building 408, and airborne concentrations of asbestos were deternmn ned
from UL[95] values for Building 201. d eanup decisions have already been made for buil dings
and surface water, so results of these conservative anal yses are consi dered as

screeni ng-1evel infornation

On the basis of the types of contaminants present at the site (i.e., nost are relatively

i mobi l e and resistant to biodegradation) and the inplenentation of release controls to
prevent further off-site releases, the contaminant levels at on-site and off-site areas are
assuned to be simlar to current conditions. Gven that processing operations at the site
ceased approxinmately 40 years ago, this is expected to be a reasonabl e but conservative

assunption, with one exception. Ingrowh of Rn-222 from urani umwoul d produce a peak
concentration approxi mately 200,000 years in the future. This factor has been considered in
t he devel opnent of cleanup criteria. In general, other contam nant |evels would be expected

to decrease over tinme as a result of natural processes. Hence, the exposure point
concentrations for the receptors eval uated under possible future site conditions were the
sane as those evaluated for current onsite receptors, and simlarly, the exposure point
concentrations for a future recreational visitor off site were assuned to be the sanme as
those assessed for the current off-site recreational visitor. Because the exposure
paraneters for the off-site recreational visitor would al so be the same under current and
future conditions, only one assessnent was conducted for this receptor

6.3 Toxicity Assessnent

Cancer and chemical toxicity are the two general health-effect end points from exposure to
site contam nants. Cancer induction is the primary health effect associated with

radi onuclides at the site, and 17 of the chemical contam nants of concern are classified as
potential carcinogens. Four of the 17 are classified as Goup A carcinogens (arsenic
chromumWM, nickel, and asbestos), for which strong evidence exists for human

carci nogenicity.

A nunber of toxic effects are |inked with exposure to noncarci nogenic contam nants. Urani um
is the nost significant contributor to noncarcinogenic health effects associated with site
soil, and the chemcal toxicity associated with human exposure to uraniumis ki dney danage.
The PCBs inside the chem cal plant buildings, and at a few soil locations, also contribute
significantly to potential chem cal carcinogenicity and toxicity, which is characterized by
skin effects and |iver damage



Potenti al carcinogenic risks fromexposures to radi ati on were estinated using a two-phase
evaluation. For the first phase, radiation doses were calculated for all relevant

radi onucl i des and pat hways usi ng dose conversion factors (DCFs) based on dosinetry nodel s
devel oped by the International Commi ssion on Radiation Protection. Radiological risks were
cal culated by multiplying the doses by a risk factor which represents an age-averaged
lifetine excess cancer incidence per unit intake (and per unit external exposure). Three
separate risk factors were used: (1) a risk factor of 3.5 x 10[-4]/working-1evel nmonth (WM
was used for inhalation of Rn1-222 and its short-lived decay products; (2) a risk factor of
1.2 x 10[-4] /WM was used for inhalation of Rn-220 and its short-lived decay products; and
(3) arisk factor of 6 X 10[-7]/memwas used for all other exposure routes.

The potential for carcinogenic and noncarci nogeni c effects of human exposure to chem cals was
quantified with slope factors and reference doses (RfDs). Cancer slope factors have been
devel oped by the U S. Environnental Protection Agency (EPA) for estimating increnenta
lifetine cancer risks associated with exposure to potentially carcinogenic chemcals. The

sl ope factors, which are expressed in units of (mg/kg-d)[-1], are nmultiplied by the estinated
intake of a carcinogen, in ng/kg-d, to provide an upper-bound estimate of the increnental
lifetine cancer risk. These risk estinates are considered to be conservative because the

sl ope factors are derived as upper -bound estinmates such that the true risk to hunans i s not
likely to exceed the risk estimate and, in fact, may be lower. Slope factors are derived
fromthe results of human epi dem ol ogi cal studies or chronic aninmal bioassays. Slope factors
derived on the basis of animal studies are adjusted to account for extrapolation fromaninals
to humans

Ref erence doses have been devel oped by the EPA for indicating the potential for adverse
health effects fromexposure to chem cals inducing noncarcinogenic effects. The RfDs, which
are expressed in units of ng/kg-d, are estimates of the lifetine daily exposure |evel for
humans, including sensitive subpopul ations, that are likely to be without an appreciable risk
of adverse effects during a lifetine. The potential for adverse health effects is estinated
by conparing contam nant intakes, in ng/kg-d, to the RFD. The RfDs are derived fromthe

resul ts of human epi dem ol ogi cal studies or animal studies, to which uncertainty factors have
been applied. These uncertainty factors help ensure that the RiDs do not underestinmate the
potential for the occurrence of adverse noncarci nogenic effects.

The slope factors and RfDs are specific to the chenmical, the route of exposure, and, for

Rf Ds, the duration over which the exposure occurs. For all scenarios evaluated, the exposure
duration exceeded a period of seven years; hence, chronic RfDs were applied to the
assessnent. The slope factors and RfDs used in the assessnent are listed in Tables 6-3 and
6-4, respectively.

6.4 Summary of the Human Health R sk Characterization

Potenti al carcinogenic risks fromradiol ogical and chem cal exposures were estinmated for the
human health assessnent in terns of the increased probability that an exposed i ndivi dua
coul d devel op cancer over the course of a lifetinme. According to the NCP, an acceptable
excess lifetinme cancer risk to an individual fromexposure to site contamnants is between 1
X 10[-4] to

1 X10[-6] - or 1in 10,000 to 1 in 1 mllion (EPA 1990). This range is referred to as the
target risk range in this discussion, and it provides a point of reference for the
site-specific risks presented in the BA and FS. To put this range in the context of the
background cancer rate, about one in three Anericans will devel op cancer fromall sources,
and it is estimated that 60% of cancers are fatal (Anerican Cancer Society 1992). These
estimates translate to a fatality cancer risk of about 2 X 10[-1], or 1 in 5. The individual
lifetine risk of fatal cancer associated wi th background radiation, prinmarily fromnaturally
occurring radon, is estimated to be about 1 X 10[-2], or 1 in 100 (EPA 1989b).

Radi ol ogi cal risks were calculated by nmultiplying the estinmated radiol ogi cal doses by
specific risk factors to estimate the probability of cancer induction per unit dose.



Chemi cal risks were calculated by multiplying the estinated average daily intake by the
chem cal -specific slope factors.

The potential for adverse effects other than cancer from exposure to a single contam nant was
assessed by estinmating the hazard quotient - the ratio of the daily intake (averaged over the
exposure period) to the RID. The individual hazard quotients determ ned for each contam nant
and nediumto which a given receptor may be exposed were then summed to determ ne the hazard
index; a hazard index of less than 1 was consi dered to indicate a nonhazardous situation
Conversely, if the total hazard index was greater than 1, a potential concern nay be

i ndi cat ed.

To determ ne whether cleanup is warranted at NPL sites, the EPA considers increnental risks
relative to the target range of 1 X 10[-6] to 1 X 10[-4], in conbination with other
site-specific factors (Appendix B). In the following summary of the risk results, estinates
are presented as total risks unless otherw se specified. Potential increnental risks from
exposures to site contam nants were assessed in devel oping cleanup criteria for site soil

whi ch are discussed in Section 9 of this ROD

The estimated risks and hazard i ndexes eval uated for exposures at the site under the
baseline, interim and nodified future site configurations, as described in Section 6.2.2
are summari zed in Tables 6-5 through 6-7. As appropriate to the site configuration and
receptor, intakes and risks were estimated for exposures associated with (1) site-wi de soi
and air, (2) raffinate pit surface water and sludge, and (3) building air and residues. The
significant findings of the risk assessnent are summari zed bel ow and di scussed with respect
to their relationship to the need for renedial action; detailed discussions of the results of
the risk characterization results are presented in the BA and in Section 1.6 and Appendi x E
of the FS.

For the baseline case, i.e., the current site configuration with continued access controls,
the conbined increnental risks fromexposure to radioactive and chem cal contam nants for the
two hypot hetical receptors evaluated - the nai ntenance worker and trespasser - exceed the
upper end of the target range; i.e., the risks are greater than 1 x 10[-4] (Table 6-5).

Ri sks are also greater than the target range for the hypothetical recreational visitor under
the nodified (future) case, for which it is assumed, for purposes of analysis, that
institutional controls are lost. The hazard index exceeds 1 for both the trespasser and
recreational visitor. For the worker, inhalation of radon (estinated from conservative
assunptions for radiumin site soil) accounts for nmost of this risk. For the trespasser and
recreational visitor, the elevated risks are associated with exposures at the raffinate pits
and buil di ngs; the hazard index above 1 is associated with exposures at the buildings

The reasonabl e maxi mum exposure (RVE) for the raffinate pits and buil dings would be incurred
by the trespasser under current conditions and by the recreational visitor under hypothetical
future conditions. The risks fromexposures at the raffinate pits result prinmarily from
exposure to radioactive contam nation in the sludge; for the buildings, the risks are from
conbi ned exposures to radon, dust, and residues for the radi oactive contam nants and from
exposures to residues (PCBs) for the chem cal contam nants.

Deci si ons have al ready been nade for interimactions at the site to dismantle the buildings
and renove surface water fromthe pits. For the buildings, that action will effectively
renmove all potential risks currently associated with i ndoor exposures. For the raffinate
pits, renoval of surface water under the interimaction and excavation, treatnent, and

pl acenent of raffinate pit sludge in the disposal cell under the current renedial action (see
Section 9.1) will

elimnate the associated risks. deanup criteria have not been specifically devel oped for
the waste sludge; rather criteria devel oped for site soil (as addressed in the follow ng
di scussions and in Section 9.2) will be applied to determ ne the extent of excavation
required at the pits



The risks and hazard i ndexes estimated for the four future |and-use scenarios under the

nodi fied site configuration are summarized in Table 6-7. These anal yses focused on exposures
related to soil contaminants (i.e., incidental ingestion of soil and inhalation of

soi | -generated ai rborne contam nants), and the results shown in the tables represent the
range of values estinmated fromdata for several hundred individual |ocations across the site,
as discussed in Section 6.2.3. For the ranger, resident, and farner, the estinated
radi ol ogi cal risks exceed the target risk range at nost locations, primarily frominhal ation
of radon. The estimated chem cal risks and hazard i ndexes for the resident each exceed the
target levels (1 x 10[-4] and 1, respectively) at 14 locations across the site. The
potential noncarcinogenic effects are associated with incidental ingestion of soil, and the
primary contributors are arsenic, PCBs, and urani um

Future residential land use is considered to represent the RVE scenario for the purpose of
devel oping soil cleanup criteria protective of hunman health. Because the extent of exposure
for aresident is greater than that associated with a worker (the RME scenari o under current
condi tions), devel opnent of cleanup criteria on the basis of the nore conservative
residential scenario will also be protective of the worker. The devel opnent of cleanup
criteria for site soil and the results of a "post-cleanup" assessnment of residual risks for
RVE and ot her scenarios are presented in Section 9. 2.

For the off-site | ocations, exposures incurred by a recreational visitor represent the RVE
scenario. The hazard indexes for this receptor at these areas are less than 1, and the
estinmated risks are shown in Table 6-8. The radiol ogical and chem cal risks are less than 1 x
10[-5] at Burgerneister Spring and Lakes 34, 35, and 36, and hence fall within the target
risk range. The radiological risks for the soil vicinity properties are also wi thin or bel ow
the target risk range except for vicinity property B4 (Figure 6-1). The risk estinmated for
repeated exposures at this renote location in the Wldon Spring Wlidlife Area (now referred
to as the Conservation Area) is 3 x 10[-4]. The radiological risk estinated for simlar
exposures at the Southeast Drainage is 2 x 10[-4], which also exceeds the target range

Except for the Southeast Drainage, the DOE is planning to clean up all vicinity properties
for which it has responsibility as part of the current renedial action. The sane criteria
devel oped for on-site soil (see Section 9.2) will be used for these areas. Specific cleanup
deci sions for the Southeast Drainage, which currently receives contam nated runoff fromthe
site, are not included in the scope of the current renedial action (see Section 4); these
wi Il be addressed in separate environnental docunentation prepared during the next severa
years to support final decisions for that area

6.5 Ecol ogi cal Assessnent

The Wl don Spring site is located adjacent to two State conservation areas and nore than 200
species of plants and animals are expected to occur on site. Several State-and Federal -listed
t hreat ened and endangered species have been identified in this area. Studies to date have
not reported these species at the site, although the pied-billed grebe, a State rare species,
has been observed at the raffinate pits. Soil contam nants at certain discrete |ocations
that present a potential inpact to exposed biota include arsenic, cadm um copper, |ead

zinc, mercury, uranium and sel enium Possible effects reported in scientific literature

i ncl ude decreased bi omass and diversity.

In off-site surface water, nitrate has been detected in the Southeast Drai nage and
Burgernei ster Spring at levels that exceed water quality criteria. Thus, there is a
potential for adverse inpacts to off-site biota resulting fromrel ated exposure

Certain contaminants in the raffinate-pit surface water exceed either water-quality criteria
or concentrations reported in the scientific literature to adversely inpact biota. For
exampl e, levels of beryllium chrom um copper, |lead, nercury, selenium silver, uranium and
nitrate pose a potential hazard to aquatic and sem aquatic biota. Seleniumis present at
concentrations exceedi ng those shown to adversely affect waterfow . Furthernore, because

sel eni um bi oconcentrates, it could pose a hazard to wildlife species higher in the food



chai n.

Ecol ogi cal inpacts could occur to on-site and off-site biota if exposure to contam nants were
to continue. Inplenmenting the preferred alternative, or one of the other active neasures
consi dered, would mnimze the potential for such inpacts.

6.6 Concl usion

In summary, actual or threatened releases fromthis site, if not addressed by inplenenting
the response action selected in this ROD, nay present a threat to human health and the
environnent. Irretrievable and irreversible commtments of resources involved in this
project are detailed in Section 10.6 of this docunent.

7 DESCRI PTI ON OF ALTERNATI VES

Alternative renmedial actions for the site were devel oped as part of the Feasibility Study
(FS) (DCE 1992d) by identifying renedial technol ogi es and process options that are
potentially applicable to the various contaninated media associated with the site
Potentially applicable technol ogi es were incorporated into seven prelimnary alternatives,
and these alternatives were screened on the basis of effectiveness, inplenentability, and
cost. Fromthe screening analysis of the prelimnary alternatives, the follow ng fina
alternatives were retained for detailed eval uation

« Aternative 1: No action.

« Aternative 6a: Renoval, chemical stabilization/solidification, and di sposal on site.
e Aternative 7a: Renoval, vitrification, and disposal on site.

e« Aternative 7b: Renoval, vitrification, and disposal at the Envirocare facility.

e« Aternative 7c: Renoval, vitrification, and disposal at the Hanford Reservation
facility.

These alternatives are described in Sections 7.1 through 7.5 on the basis of prelimnary
concept ual engi neering information. The no-action alternative was retained for this

eval uation in accordance with the Conprehensive Environnental Response, Conpensation and
Liability Act (CERCLA), as anended, and National Environnental Policy Act (NEPA) processes to
provi de a baseline for conparison with the final action alternatives.

The technol ogy process options discussed herein (e.g., for chemcal stabilization/
solidification and vitrification) are considered representative of the general technol ogies
that define the alternatives. The actual processes applied for site cleanup activities wll
be deternmined as part of the detailed design stage for this remedial action after the remedy
is selected. Sinilarly, other representative conponents that have been evaluated for this
anal ysis, such as the types of equipnent and naterial and the treatment rates, will be
specified as part of detailed design. The major regulatory requirenments associated with each
of these alternatives are discussed within the subsection for each alternative

7.1 Aternative 1: No Action

The National Contingency Plan (NCP) requires that the "no-action" alternative be eval uated at
every site to establish a baseline for conparison. Under Alternative 1, no further action
woul d be taken at the site. Certain interimresponse actions for which decisions have al ready
been finalized are assuned to be in effect, as follows: (1) the bul k waste excavated from
the quarry would be in short-termstorage at the tenporary storage area (TSA); (2) the water
treatnment plants at the quarry and the chemi cal plant area would be operational; (3) the
bui I di ngs and other structures would be disnantled, and the resulting naterial would be in
short-termstorage at the material staging area (MBA), debris staging area, and



asbest os-contai ner staging area; and (4) the containerized chenicals would renain in storage
at Building 434. Contaminated soil, sludge, and sedinent would remain in their current
conditions, with continued potential for off-site releases during the short termand into the
future. Site ownership, access restrictions, and nonitoring would continue into the
foreseeable future. Annual costs to maintain the site under this alternative are estinated
to be approximately $1.2 mllion, with increases likely to address contam nation that m ght
be rel eased in the absence of further source control or mgration control neasures.

Alternative 1 would not neet all applicable or relevant and appropriate requirenments (ARARs).

7.2 Aternative 6a: Renoval, Chemcal Stabilization/Solidification and D sposal
Oh Site

Under Alternative 6a, about 675,000 nf3] (883,000 yd[3]) of contaninated sludge, soil,

sedi nent, structural naterial, vegetation, and process waste fromthe two water treatnent

pl ants woul d be renmoved fromthe source areas and on-site storage areas. Approxinately
342,000 n{ 3] (447,000 yd[3]) of that material would be treated by chem cal
stabilization/solidification or volume reduction, as appropriate, and about 772,000 ni 3]

(1, 010,000 yd[3]) of treated and untreated naterial would be placed in an engi neered di sposal
facility on site.

It is expected that the renedial action activities could be conpleted within about 10 years
after the Record of Decision (RCD) for this action. For this and all other alternatives,
substantial, continuous, physical on-site remedial action could comrence w thin 15 nont hs
after signature of the chemical plant ROD. Renedial actions could include renoval of
foundati ons and contam nated soils to cleanup |l evels; construction of retention/detention
basins; or treatnent of wastes currently stored in Building 434. A 15 nonth schedul e woul d
not be sufficient tinme in which to comrence disposal cell construction, due to design and
procurenent requirements, nor could a treatnent facility (for CSS or vitrification) be
operational in this time frame, due to the necessity to performadditional treatment studies
and pilot testing to inplenent full scale design and operation.

About one year would be required for pilot-scale testing; 3.5 to 4.5 years for design,
construction, and start-up of the chem cal stabilization/solidification (CSS) process plant;
and 4.5 years for operating the CSS facility. Construction and operation of the disposal
facility would require about 6.5 years. (Sonme of these activities would overlap.)

G oundwat er, surface water, and air would be nonitored at the site and at specific off-site
areas throughout the cl eanup and nai ntenance period to facilitate protection of the general
public and the environment. Because waste would remain on site under this alternative (in the
di sposal facility), the U S. Departnent of Energy (DCE) would review the effectiveness of the
remedy at |east every five years following the mtigation of the remedial action in
accordance with the provisions of Section 121(c) of CERCLA, as anended.

Treat ment woul d be used as a principal elenent of the response, primarily to reduce the
mobility of contamnants in raffinate-pit sludge, process waste, and certain soils. Standard
equi pnent and readily avail abl e resources would be used to inplenent Aternative 6a, and the
total cost is estimated to be about $157 mllion. The representative technical conponents of
this alternative are described in the follow ng paragraphs.

St andard construction equi pnment and procedures woul d be used to renmove contam nated sl udge
and soil fromthe raffinate pits; sedi ment from ponds and | akes; solid material (including
structural material and debris, process equipment, rock, vegetation, and soil) fromthe MSA
and TSA; underground pipes; and soil fromdunp areas, scattered |ocations across the site,
and vicinity properties. Good engineering practices and other nitigative neasures would be
applied to mninmze potential releases; for exanple, the size of the area being disturbed
woul d be nminimzed and erodible material would be msted with water during excavation and
transport.



Sl udge woul d be renmoved fromthe raffinate pits with a floating dredge and then punped as a
slurry to an adjacent treatnent facility. (A though much of the surface water in these pits
woul d have been previously renoved and treated under a separate action, a snall anount of
water would be left in the pits to cover the sludge and prevent radon and particul ate

em ssions.) After the sludge had been renoved, the nore highly contam nated soil formng the
berms and pit bottons would be renoved with conventional earth-noving equi pnent (such as
bul | dozers and front-end | oaders) and transported by truck to the treatnent facility.
Simlar equi pment woul d be used to excavate sedi ment fromother surface water inpoundnents
after the water was renoved and to excavate soil fromacross the site and vicinity
properties. The excavated nmaterial not targeted for treatnent would be transported by truck
directly to the disposal facility.

Structural material, debris, and soil fromthe MSA and TSA woul d be renoved and transported
to the appropriate treatnent facility or the disposal facility. |In addition, a nobile

chi pper would be used intermttently to reduce the volune of woody nmaterial at the site; the
resul tant chips nay be conposted onsite to reduce the waste volune. Containerized process
chemcals stored in Building 434 would be either transported off site to a permtted
incinerator or treated in the on-site sludge processing facility with stabilization or by
chem cal neutralization

Excavat ed areas woul d be backfilled with clean soil nmaterial, regraded to natural contours
mat chi ng the surroundi ng topography, and vegetated to support final site restoration. Mich

of the backfill could be obtained nearby; e.g., froma 81-ha (200-acre) parcel of |and owned
by the M ssouri Department of Conservation |ocated on State Route 94 across fromFrancis
Howel | Hi gh School. Additional fill such as gravel, sand, and topsoil nay be obtained from

| ocal vendors

Two new facilities would be constructed on site to support this alternative: one for CSS (the
sl udge processing facility) and another for physical treatment (the volune reduction
facility). Each facility would be equipped with em ssion control systens to limt potentia
rel eases (e.g., a baghouse or high-efficiency particulate air [HEPA] filter system). A nmulch
pile woul d al so be constructed on site to enhance the bi odegradati on of wooden debris and
veget ati on.

The vol une of vegetation woul d be reduced and bi odegradation facilitated by chi pping
vegetation in a nobile unit and then placing it in a conposting facility (mulch pile) at the
northern portion of the site. This pile would be maintained in an area of between 0.4 and
1.6 ha (1 and 4 acres) until material placenment in the disposal cell could begin. The pile
woul d be actively nanaged to enhance the bi odegradati on process, and this conposting could
result in a volune reduction of 80 to 90% (MKF and JEG 1992). The end product of the process
woul d be placed in the on-site disposal cell. Materials such as railroad ties and utility
pol es woul d probably not be conposted because they woul d have been treated with chemcals to
i nhi bit biodegradation. These materials would be chipped and placed in the disposal cell.

The two criteria applied to determine what naterial will be treated by chem ca
stabilization/solidification are (1) whether treatnent is needed to provide a structurally
stable material, or (2) whether treatnent is needed to elimnate the characteristic that
woul d ot herwi se make the waste subject to the RCRA | and di sposal restrictions. Materia
expected to be treated includes the raffinate pit sludges (which are not structurally stable)
and certain soil excavated fromthe quarry and in short-termstorage at the TSA (which nmay be
RCRA characteristic waste). Gher material that nay be treated includes process residuals
fromthe water treatnent plants and soil beneath the raffinate pits. Material treated by

chem cal stabilization/solidification would increase in volune by about 32% and the overal
vol ume for conbi ned waste di sposal woul d i ncrease by about 12% To minimze em ssions during
material transport to the sludge processing facility, the sludge woul d be punped directly to
the treatnment facility as a slurry, and | oose soil material would be wetted during transport
over the short distances fromthe staging areas or pits.

The CSS treatnent facility would be situated on approxinmately a 0.8 ha (2 acre) area | ocated
near the raffinate pits. Follow ng dredging, settling, and thickening, the raffinate sludge



woul d be conveyed to the CSS treatnent plant by punping or other continuous conveyance
system The thickened sludge would be placed in a storage tank and feed paraneters (e.g.
density and noi sture content) checked before the sludge is netered into a mixing unit with
bi nder agents. Binders that through bench scale testing have proven effective in

i mobi i zing contam nants in the raffinate sludge and site and quarry soils are fly ash and
Portland cemnent.

The CSS grout nmaterial resulting fromthe mxing of raffinate sludge and bi nder agents woul d
be tested for quality control paraneters and either be transported by truck to the disposa
facility for grouting of voids in disnmantlenent debris or be further m xed with contam nated
soils to produce a CSS soil-like product. These quality control paraneters will be deternined
during pilotscale testing of the CSS grout naterial. The batch naterial fromthe pilot scale
programwi ||l be tested using the toxicity characteristic |eaching procedure (TCLP). Results
of TCLP testing will then be utilized to develop the quality control paraneters for the grout
material produced in the full-scale CSS facility. The mixing of CSS grout with soils would
either be perforned in the sane mxer (e.g., high shear mxer) used to initially produce the
CSS grout or, if necessary, another mxer (e.g., pug mll) which may be nore suitable for
producing a CSS soil-like naterial. This determnation will be part of the CSS pilot testing
pr ogr am

QO her equi pnrent conponents involved in the CSS treatnent process such as tanks, punps,
conpressors, valves, and piping for the preparation, storage, and conveyance of feed
materials are readily available and widely used in the construction, mning, and hazardous
waste renediation industries. The operating paraneters of the CSS treatnment facility will be
refined and the CSS grout and soil-like fornmulas optimzed to neet perfornmance and pl acenent
criteria during pilot testing.

Vol ume reduction operations would include the use of material sizing equi pmrent such as a
shear, an inpact crusher, a rotary shear shredder, and an in-drum conpactor to treat
structural nmaterial, rock, and containerized debris such as used personal protective

equi pnrent. The vol une of naterial processed by these nethods would be reduced from 10%to
50% depending on the specific material type. A decontam nation unit would al so be provided
to treat selected structural nmaterials for which release and reuse is practicable. Such
material could be treated with a wet or dry abrasive blast process; the equi pnent and
facility would contain em ssion control systems. Any structural material determned to be
unrel eased woul d be transported to the disposal facility.

OQher facilities already present on site for interimactions would continue to be used for
this renmedial action, including the MSA, water treatnent plant, and decontam nation pad
Support facilities would al so be naintained on site to provide electrical power, potable

wat er, showers, portable sanitary facilities, offices for the construction managenent staff,
and staging for excavation and construction activities. Mst of these facilities are already
in place, and they coul d be expanded to address increnental requirenments associated with
increased activity on site. Additional staging facilities would be constructed to support the
heavy equi pnment needed for cleanup activities and to provide for stockpiling of material

The various treatnent and support facilities would be disnmantled at the end of the renedia
action period and either decontam nated for reuse (e.g., at another DCE facility) or,
assunming reuse is not feasible or cost effective, treated by volume reduction and placed in
the disposal facility. Following closure of the water treatnent plant, a nobile water
treatnment unit may be utilized to support final site-closure activities.

An engi neered disposal facility would be constructed at the chemcal plant area within a
specifically designated portion of the site that has undergone nunerous subsurface
investigations to confirmthe suitability of the area for disposal of site wastes. The scope
and range of the waste nmaterials would cover an area of about 17 ha (42 acres) while the
entire facility including the perineter encapsul ati on di kes, would cover about 28 ha (70
acres). The design volune of material that would be placed in the cell is estimated to be
about 1.1 mllion nf3] (1.5 mllion yd[3]). This value includes increnmental swell factors
associ ated with excavation and treatnent, and a contingency of about 10%to address the



potential contribution fromsubsurface and off-site material that has not yet been adequately
characterized, including material that nmay be generated by future cleanup activities at the
quarry and the Sout heast Drai nage

The base of the disposal facility woul d consist of a double liner/leachate collection system
The I ower | eachate collection systemwould al so serve as a | eachate detecti on system and
woul d facilitate the nonitoring of cell performance during operation of the cell and the
active | eachate nanagenent period. The liners would be designed to mninmze transport of any
| eachate fromthe contam nated material that would be contained in the cell. The multilayer
cell cover would include an infiltration/radon attenuation barrier, a biointrusion layer, a
frost protection layer, and an erosion protection |layer. This cover would serve as a barrier
to radon rel ease and woul d protect against the potential effects of freeze-thaw cycles
intrusion by plant roots or burrowing animals, and erosion (including that associated with
extrene precipitation events). The cell would be seisnmcally engineered to w thstand damage
from potential earthquakes. The cell would be naintained and its perfornmance woul d be
nonitored for the long term

The cell would be constructed in stages to provide tinely receiving capacity for waste
generated by various concurrent cleanup activities (e.g., building dismantlenent and vol une
reduction). This staged construction would mnimze both the need for tenporary storage and
the potential for construction inpacts by limting the active work area. The cell would be
nmai ntained and its performance nonitored for the long term and its effectiveness would be
reviewed every five years. The nonitoring programwould include visual inspection of the
cell and regular testing of air, surface water, and groundwater. The surface water and
groundwat er nmonitoring programwould conply with 40 CFR 264 Subpart F and 10 CSR
25-7.264(2)(f) as described in Section 10. This nonitoring would be frequent (e.g.
quarterly to annual ly) during the near term and the frequency of nonitoring would be
evaluated within the five-year schedule, after the site entered | ong-termcaretaker status
and reduced, if appropriate.

Site-specific operational and contingency plans would be prepared to support the renedi al
action. These plans would specify (1) safe work practices, engineering controls, and worker
protective equipnent to reduce occupational exposures and/or contam nant rel eases; (2)

noni toring techni ques and frequencies; and (3) contingencies for a variety of possible
occurrences (e.g., an accident, increased contam nant |evels neasured by nonitoring systens,
or an environnental disturbance such as a heavy rainstorm tornado, or earthquake).

Under Alternative 6a, the DOE would continue to naintain custody of and accountability for
the disposal area, but the remainder of the site could be released for other use. For
exanpl e, the property outside the disposal |ocation could be transferred back to the Arny for
incorporation into the adjacent Arny Reserve Training Area, or it could be rel eased for
incorporation into the adjacent wildlife areas. Planning discussions would be held with
parties interested in the future use of this property after the remedy is selected for the
current renedial action. However, the final disposition of the site will not be determ ned
until after the final renedy is selected for the chemical plant area; i.e., until after the
decision is made for the groundwater operable unit within the next several years. Any
institutional controls pertinent to the future use of this property, such as restrictions on
the use of land or groundwater, would be identified at that tine.

7.2.1 Applicable or Relevant and Appropriate Requirenents

Federal and State environmental |laws were evaluated for their applicability or rel evance and
appropriateness to the circunstances of the rel eases and threatened rel eases at the site
The applicable or relevant and appropriate requirenents are di scussed bel ow.

Subtitle C of the Resource Conservation and Recovery Act (RCRA), as anended by the Federa
Facilities Conpliance Act (FFCA), regul ates the generation, transportation, treatnent,
storage, and disposal of hazardous wastes as defined in 40 CFR 261. The determination on the
applicability of RCRA Subtitle Crequirenments to the various response alternatives included
an eval uation of whether any RCRA-listed or characteristic hazardous wastes were present at



the site.

Based on current information (e.g., site records, the likely sources of contam nants), there
are no known |isted hazardous wastes present in any of the source areas on site. Three druns
of containerized chemcals stored in Building 434 may be sufficiently simlar to discarded
commerci al chemcal products (listed wastes), which would make Subtitle C requirenents

rel evant and appropriate to their nanagenment. However, it is not planned to nanage these
drums in the on-site treatnent or disposal facilities. Further characterization of these
drums is underway to assist in determning treatnent/disposal options at a conmercia
facility. Pending a decision on treatnent and di sposal options for this waste, the druns are
being stored on site in accordance with the RCRA

Arelatively small volume of nmaterials fails the TCLP test and nust be considered a
characteristic hazardous waste. The nmanagenent of these materials nmust conply with RCRA (as
anended by the FFCA) Subtitle Crequirenents, until they are treated to renove the
characteristics and successfully test to be nonhazardous. The analysis of action-specific
ARARs addressing rel evant and appropri ate RCRA hazardous waste rules is presented in Section
10.

Past bench scal e tests have shown that the chenical stabilization/solidification product wll
pass the TCLP test and that decant or free liquid fromthe product would very likely also
pass. Ongoing studies are being conducted to confirmthat the free liquid will pass the TCLP
test. This issue will also be addressed during CSS pilot scale testing. |f needed,
specialized addititives or reagents will be added to the CSS m xture to reduce any potentia
for the free liquid to fail the TCLP test. Al though only small anounts of free liquid are
expected to be generated fromthe CSS product, it will be managed through pl acenent

techni ques as described in Section 10.2.3.4, Qher Disposal Requirenents.

Al surface water discharges at the site are controlled through a surface water managenent
programcarried out in accordance with National Pollutant D scharge Elimnation System
(NPDES) permts issued under Section 402 of the Cean Water Act (CWA). Any changes in
surface water discharges during construction of the disposal cell would be addressed through
the NPDES permt.

The National Em ssion Standards for Hazardous Air Pollutants (NESHAP) are set forth under the
Clean Air Act (CAA). The NESHAP standards have been set for those contami nants present in
site wastes (i.e., radionuclides and asbestos) which may be released into the air during
excavation/construction activities.

The followi ng standards for radionuclides in 40 CFR 61 are applicable to renedial actions
under consideration. Subpart H regul ates em ssions of radionuclides other than radon from
DCE facilities. Emssions of these radionuclides to the anbient air shall not exceed anounts
that woul d cause any nenber of the public to receive an effective dose equival ent of 10 nrem
per year. Subpart His applicable to the protection of the public during inplenmentation of
the remedial action as the Weldon Spring site is a DOE facility.

Subpart Q sets forth the standard for radon em ssions. The standard states that no source at
a DCE facility shall emt nore than 20 pG/nf2]s of R1-222 into the air as an average for the
entire source. This standard is applicable at conpletion of the final renedial action as the
Wel don Spring site is a DOE facility.

Regul ation 40 CFR 61 Subpart T is considered relevant and appropriate to final site

condi tions because the site contains material sufficiently simlar to uraniummll tailings.
Subpart T states that Rn-222 emissions to anbient air fromuraniummll tailings piles which
are no |longer operational should not exceed 20 pG/nf2]s.

The ashestos standard in 40 CFR 61 Subpart Mrequiring no visible emssions is considered to
be applicable to some of the renedial actions under consideration. Various other requirenents
pertaining to asbestos abatenent projects are promulgated in 40 CFR 61, Subpart M These
requi renents address asbestos renoval, denolition, and renovation operations. Because the



Wel don Spring site renedial action includes asbestos abatenent activities, these standards
and requirenents are applicable to the renedial alternatives under considerati on. Renoved
asbestos is being stored on an interimbasis pending final disposal. The NESHAP di sposal
requirenents for ashestos are applicable at the tinme of final waste disposal.

Regul ati on 40 CFR 192.02(b), which addresses releases of radon fromtailings disposal piles,
is considered to be relevant and appropriate to those aspects of the renedial alternatives
whi ch involve waste disposal. At conpletion, the disposal facility will have to neet the
Rn-222 flux standards specified in 40 CFR 192.02(b). This standard requires reasonable
assurance that Rn-222 fromresidual radioactive material will not (1) exceed an average

rel ease rate of 20 pG/nf2]s, or (2) increase the annual average concentration of Rn222 in
air at or above any location outside the site perinmeter by nore than 0.5 pG/I. This
regulation is relevant and appropriate as the Wl don Spring waste is considered sufficiently
simlar to uraniummll tailings.

Subpart D of the UraniumMI | Tailings Rermedial Action (UMIRA) regulations sets forth
standards for the managenent of urani um by-product naterials. Regulation 40 CFR 192. 32(b)
sets forth closure standards and is considered applicable to the renedial action at the
Wel don Spring site, as the radioactively contam nated material has been classified as
by-product nmaterial as defined in the Atom c Energy Act, as anended.

The State of Mssouri has adopted the National Ambient Air Quality Standards (NAAQS) criteria
specified in the CAA through the State I nplenentation Plan and has pronul gated anbi ent
concentration standards under 10 CSR 106. 010. Inplenentation of sone of the renedial
alternatives could result in emssions of several of the criteria pollutants, including
particulate matter (50 ug/nf3] annual average or 150 ug/ni3] over a 24-hour period) and | ead
(1.5 ug/n{ 3] quarterly average). Al though anbient standards for these contam nants are not
ARARs, the standards provide a sound technical basis for ensuring protection of public health
and wel fare during i nplenentation and will be considered for conponents of the renedial
action involving potential air rel eases.

Particul ate standards promul gated under 10 CSR 10-5.180 (M ssouri Air Pollution Control

Regul ations) for internal conbustion engines (no release for nore than 10 seconds at one
tine) are applicable to particulate release fromany internal conbustion engi nes used during
i npl enentati on of the action.

The M ssouri Departrment of Health has issued standards for Protection Against |onizing

Radi ation in 19 CSR 20, which include a Rn-222 concentration limt of 1 pG/L above
background (quarterly average) in uncontrolled areas. This requirenent is applicable to
protection of the public during renedial action activities. The remaining requirenents are
simlar to those identified in the DOE Orders for radiation protection of individuals and the
environnent, and the renedial action will also conply with the applicable provisions of those
O ders.

M ssouri has adopted by reference the RCRA Subtitle C hazardous waste nanagenent regul ations.
These State requirenments are the same as the Federal requirenents (the State requirenents are
not nore stringent), which are considered ARARs. However, M ssouri has al so adopted

addi tional rules, which include landfill siting requirenents, that are considered legally
applicable to the disposal of hazardous waste in the State. These requirenents are discussed
separately, with the action-specific ARARs identified in Section 10.

Atom ¢ Energy Act (AEA) requirenents for DOE s radioactive waste managenent and radi ation
exposure standards are incorporated into DOE Orders devel oped under DOE's AEA authority.
These Orders are generally consistent with, and typically include, equivalent technical

Nucl ear Regul atory Conmmi ssion (NRC) requirenments that are appropriate for DCE operations and
wast e managenent. DOE Order requirenents are "to-be-considered" (TBC requirenents, which
when included in a DOE CERCLA Record of Decision (ROD) are enforceabl e cleanup standards
under the CERCLA. Limted sections of NRC requirements can be "Rel evant and Appropriate" or
TBC only when DOE Orders do not clearly address a specific condition or particulars of the
site, and supplenmental requirenents fromNRC requirenents are needed to facilitate protection



of human health and the environnent.

Key environnmental requirenments promul gated by the NRC were assessed to determine their
potential as relevant and appropriate or to-be-considered (TBC requirenents for the Wl don
Spring Site Renedial Action Project. Radiation exposure standards are pronulgated in 10 CFR
20. These standards are not applicabl e because they apply only to NRC |icensees. Neither
are these standards both rel evant and appropriate based on the circunstances of the action
relative to the type of facility for which simlar, equally protective standards have been
established in DOE Orders 5400.5, Radiation Protection of the Public and the Environnent; and
5480. 11, Radiation Protection for Cccupati onal Workers, for radiation protection. The
remedi al action will be conducted in accordance with DOE Order 5400.5, Chapter II,
"Requirenments for Radiation Protection of the Public and the Environnent" and Chapter 111,
"Derived Concentration Quides for Air and Water." The renmedial action will also foll ow DOE
Order 5480. 11.

St andards publi shed under 10 CFR 61 address the disposal of |ow level radioactive waste
These requirenents are not applicabl e because the definition of wastes covered under this
part specifically excludes 11le(2) byproduct nmaterials. Neither are the requirenments of 10
CFR 61 both rel evant and appropri ate because the desi gn standards address near-surface

di sposal, for which the disposal unit is typically a trench, and rel ease for unrestricted use
coul d be considered after 500 years on the basis of assumed radioactive decay and migration
These requirenents are not technically appropriate to the long-Ilived, radon-generating

al pha-emtting naterials present at the Wl don spring site. The renmedial action will be
conducted in accordance with DOE Order 5820.2A, Radi oactive Waste Managenent, Chapter |11,
"Managenent of Low Level Waste" and Chapter 1V, "Managenent of Waste Containi ng Byproduct
Material and Naturally Qccurring and Accel erator Produced Radi oactive Material."

7.3 Aternative 7a: Renoval, Vitrification, and D sposal On Site

Alternative 7a is simlar to Alternative 6a except that vitrification would be the treatnent
nmet hod for the sludge, the nore highly contam nated soil and sedinent, and the containerized
process waste. Under Alternative 7a, about 675,000 ni3] (883,000 yd[3]) of contam nated

sl udge, soil, sedinment, structural material, and water treatnent plant process wastes woul d
be renoved fromthe source areas and on-site storage areas. About 342,000 ni3] (447,000
yd[3]) of that nmaterial would be treated by vitrification or volune reduction, as
appropriate, and about 522,000 nj3] (683,000 yd[3]) of treated and untreated nmaterial would
be placed in an engi neered di sposal facility on site.

It is projected that renedial action activities could be conpleted in 10 years followi ng the
ROD, if no difficulties were encountered during testing, start-up, or operation. It is
estimated that 2.5 to three years are estimated to be required for bench-scal e and
pilot-scale testing; five to seven years for design, construction, and start-up of the
vitrification facility; and four years for operation. As construction and operation of the
di sposal facility would require about 6.5 years, sone of these activities could overlap
However, the total time required for these activities could be | onger because of the
innovative nature of this technology. As in Alternative 6a, releases would be controlled

wi th good engi neering practices and mtigative neasures, and nonitoring would be conducted

t hroughout the cl eanup and nmi ntenance period to address protection of the general public and
the environnent. Simlarly, the DOE would review the effectiveness of the renedy every 5
years.

Treatment would be a principal element of Alternative 7a, and vitrification would reduce the
toxicity of certain contamnants (e.g., nitrate and nitroaronmati c conpounds); the toxicity of
radiation fromthe site waste would not be affected by vitrification (or any other treatnent
nmethod). Vitrification would also reduce the nobility of contaminants in soil and sludge and
the disposal volunes of these nedia; this treatnent nethod would result in a volune reduction
of about 68% for the treated material and an overall volunme reduction of 24%for the conbined
waste. The volunme of other material, such as structural debris and vegetation, woul d be
reduced as described for Alternative 6a



Standard equi pnent and readily avail abl e resources would be used for the excavati on and

nont hernal treatnent operations. However, equipnent and resources are not readily available
for vitrification. Use of the vitrification technology for |arge-scale operations is
innovative and woul d require further bench-scale and pilot-scale testing foll owed by

engi neering scal e-up before inplenentation at the Weldon Spring site. The total cost of
inplenenting Alternative 7a is estinated to be about $182 million. The representative
techni cal conponents of renoval and nmuch of the treatnent and di sposal conponents are the
sane as described for Alternative 6a. Those conponents of Alternative 7a that differ from
Alternative 6a are described in the foll owi ng paragraphs.

The vitrification unit within the sludge processing facility woul d be expected to consist of
two nelters operating in parallel to provide systemflexibility. The contam nated materi a
that would be treated in these nelters is the sanme naterial that would be chemcally treated
under Alternative 6a. Feed preparation (sludge dewatering and nmaterial sizing) would be
required before vitrification. In addition, the sludge and soil would have to be mixed in an
optimzed blend ratio to produce a glassy product. The vitrification process would operate
conti nuously (24 hours per day throughout the year), and woul d consune a consi derabl e anpunt
of energy.

The vitrified product would be irregularly shaped 0.32- to 0.64-cm(1/8- to 1/4-in.) pieces
of glass-like fritted material; it would be collected in a hopper and transferred to bins for
truck transport directly to the disposal facility or to an adjacent staging area. Em ssions
fromthe vitrification process would be treated before release to the atnosphere. The
specific off -gas treatnent system woul d be devel oped foll owi ng bench-scal e and pilot-scale
testing and optimzation, but it would likely consist of a heat renoval system a primary
quench scrubber, a subm cron aerosol scrubber, a nitrogen oxi de gas renoval system and a
final filtration system as required. O f-gas treatnment requirenents under this alternative
woul d result in additional technical conplexity, and delays could occur if inadequate
controls were achi eved during testing.

The location of the disposal area would be simlar to that identified for Alternative 6a
However, for Alternative 7a, it was assumed that two cells could be constructed over the sane
general surface area. The first would be the same as that described for Alternative 6a, only
smal l er, and would receive all but the vitrified material. The design volune for
nonvitrified material is about 591,000 nf3] (773,000 yd[3]) with contingency. This disposa
facility would cover about 12 ha (30 acres). A second cell could be constructed for the
vitrified material, and it could have | ess stringent engineering controls if pilot testing
denmonstrated that the product would resist |eaching. That is, although this cell would
contain a cap simlar to that described for Alternative 6a and a conpacted natural clay
liner, it would not include a | eachate collection systembecause the material is expected to

withstand | eaching into the long term The design volune of this cell is about 86,400 nf3]
(113,000 yd[3]) with contingency, and it would cover an area of about 5 ha (12 acres). The
vitrified material would be cohesionless and would be placed in the cell in alternate |ayers

with a binder such as clay to pronbte waste conpaction and increase cell stability. The cel
woul d be naintained and its perfornmance nonitored for the long term As described for
Alternative 6a, site-specific operational and contingency plans would be prepared to support
the remedi al action phase of this project, and institutional controls would be naintained for
the long term

On the basis of continuing engineering eval uati ons and pendi ng further anal yses to be

devel oped during the detail ed desi gn phase, this approach mght be nodified to parallel the
scenari o described under Alternative 6a. The result would be a single disposal facility,
designed to contain both the vitrified and untreated waste, which woul d incorporate the sane
features described under Alternative 6a. The najor difference would be the snaller size of
the cell because of volune reduction achieved during vitrification. The anal yses for the
representative case in the FS are expected to bound potential inpacts that woul d be
associated with cell operations (including construction, waste placenent, and cl osure) under
the nodified approach if Alternative 7a were sel ected



7.3.1 Applicable or Relevant and Appropriate Requirenents

ARARs for this alternative are simlar to the ones discussed for Alternative 6a. Additional
em ssion standards for Alternative 7a are discussed bel ow.

Regul ati on 40 CFR 266, Subpart H provides RCRA em ssions standards for hazardous waste burned
in boilers and industrial furnaces. This requirenent is considered applicable to the
vitrification alternative, as the fossil-fuel heated nelter proposed for the vitrification
facility is an industrial furnace that will process hazardous wastes. Part 266.104 states
that the furnace nust achieve a destruction and renoval efficiency of 99.99%for each

princi pal organic hazardous constituent. Concentrations of carbon nonoxide (CO in the

of f-gas must not exceed 100 ppnv (parts per million by volune) over a 60 minute noving
average. Particul ate emi ssions nust not exceed 180 ng/dscm (dry standard cubic neter) or

0. 008 gr/dscf (dry standard cubic foot) when corrected to 7% oxygen in the stack gas. In
addition, Part 266.102 states that CO oxygen, and possibly total hydrocarbons nust be

noni tored continuously at a point downstream of the conbustion zone and prior to release into
the atmosphere. The nonitoring nust conformw th performance specifications found in

Appendi x | X of 40 CFR 266.

Regul ation 10 CSR 10-5.030 limts particulate natter em ssions fromnew indirect heating
sources. Regulation 10 CSR 10-5.050 limts particulate matter fromany industrial source to
| ess than 0.030 grain/standard ft[3] of exhaust gas. Regulation 10 CSR 10-5.090 limts the
opacity of the exit gas to 20% The regul ations are consi dered applicable to the
vitrification process as the fossil-fuel heated nelter is considered an industrial furnace
which emts exit gases.

7.4 Aternative 7b: Renmoval, Vitrification, and D sposal at the Envirocare
Facility

Alternative 7b is simlar to Alternative 7a except that the treated and untreated materi al
woul d be transported to the Envirocare facility near Cive, Uah, for disposal. It is
expected that the renoval and treatnent activities at the Wl don Spring site could be
conpleted within the sane time frane as Alternative 7a; however, the environmental conpliance
process associ ated with obtaining the necessary |license to dispose of the |arge vol une of
by-product material at the Envirocare facility could delay inplenentation of this
alternative. Release controls and nonitoring would al so be the same as previously described.
Under this alternative, the same material targeted for treatment under Aternative 7a woul d
be vitrified at the Wl don Spring site before off-site transport for disposal. The total

cost of inplenenting Alternative 7b is estimated to be about $351 nmillion.

The Wel don Spring waste is classified as 11le(2) by-product naterial as defined in the Atonmic
Energy Act, as anended. The DCE can transfer this type of material only to organizations
licensed to receive it by the U S. Nuclear Regulatory Comm ssion (NRC). This requiremnent
woul d apply to the disposal of waste fromthe Wl don Spring site at the Envirocare site. The
Envirocare site has been pernmitted by the State of UWah to accept m xed hazardous waste and
natural ly occurring radioactive material. However, a disposal facility is not currently
avail able at the site to receive material fromthe Wldon Spring site (i.e., 1le(2)
by-product material). Envirocare of Uah, Inc., has submtted an application to the NRC for
a license to allow for disposal of 1le(2) by-product naterial, and the NRCis currently
preparing an Environnmental I|npact Statenent (EI'S) to support the |icense application.
Because of the nature of the regulatory conpliance process associated with the proposed
Envirocare facility, the Wldon Spring site cleanup m ght be del ayed for several years under
this alternative, depending on the length of tinme it takes the NRC and the Envirocare owners
to conplete the environnental review process.

The technol ogi es and activities that would be used to construct, operate, and naintain a

di sposal facility for the Weldon Spring waste at the Envirocare site would nmost |ikely be
simlar to those identified for Alternative 7a. Al though inplementation of Alternative 7b
woul d all ow for release of the entire Wl don Spring site for future uses, the site will be



eval uated every five years to evaluate the effectiveness of the cleanup. The |ong-term
institutional controls appropriate for the Wl don Spring site would be determ ned on the
basis of final site conditions, which will depend on the renedy sel ected for the groundwater
operable unit, as described for Alternative 6a

To support off-site disposal, the treatment facilities planned for the Wl don Spring site
woul d have to be nodified to include a staging area for |oading the waste product into
containers and onto trucks for off-site transport. These trucks would then transport
contam nated material fromthe Wl don Spring site to arail siding transfer station in
Wentzville, Mssouri, that would be either |eased or newy constructed to support this
action. About 38,600 trips would be required to transport the naterial to the siding over a
conbi ned one-way haul distance of 932,000 truck-km (579,000 truck-m). The material would
then be transferred to railcars for subsequent shipnent along a commercial rail line to
Cive, Uah. The transportation conponent of this alternative would probably extend over
seven years. On the basis of an estimated 515 required train trips, Alternative 7b would
invol ve transportation over about 1,240,000 rail-km (773,000 rail-m).

Transport of waste for off-site disposal at the Envirocare facility would result in an
increased risk of transportation accidents, with the potential for exposing workers and the
general public to radioactive and chem cally hazardous substances. On the basis of current
statistics for highway and rail accident rates and the distance that woul d be travel ed by
transport vehicles, a total of about six transportation accidents would be expected to occur
About half of these would be truck accidents, largely as a result of truck transport of the
waste to the rail siding transfer station in Wntzville. The remaining three transportation
accidents would involve railcars transporting the waste to dive. Based on statistics, no
fatalities would be expected, although several injuries could occur as a result of these
acci dent s.

7.4.1 Applicable or Relevant and Appropriate Requirenents

Conpl i ance with ARARs under Alternative 7b would be the sane as for Alternative 7a. In
addi tion, applicable requirements for transportati on of radi oactive and chem cally hazardous
material to the Envirocare facility would be net.

7.5 Aternative 7c: Renoval, Vitrification, and D sposal at the Hanford
Reservation Facility

Alternative 7c is simlar to Alternative 7b except that the contamninated material would be
transported to the Hanford Reservation facility near Richland, Washi ngton, for disposal
Renmoval and treatnent considerations woul d be the sane as described for Alternative 7b, and
t he basic conponents of off-site disposal would be simlar.

Under Alternative 7c, cleanup activities at the Wl don Spring site could be del ayed nmany
years because an appropriate disposal facility is not currently available at the Hanford
facility to receive site waste and no such facility is planned. The technol ogi es and
activities that would be used to construct, operate, and maintain a disposal facility at the
Hanford site would likely be simlar to those identified for Alternative 7a. The total cost
of inplenenting Alternative 7c is estimated to be about $304 nillion. This cost is based on
an estinmate of $130/ni{3] ($100/yd[3]) to dispose of the large volume of waste fromthe Wl don
Spring site. The cost estimate for this alternative assumes that |ong-termnonitoring and
mai nt enance at the Hanford site would cost the same as at the Wldon Spring site. A detailed
cost analysis would be perfornmed to develop a firmprice for disposal at the Hanford site, if
this were a conponent of the renedy selected for the Wl don Spring site

Transport of contam nated material to the Hanford site for disposal would involve the sane
considerations identified for Alternative 7b, but Aternative 7c would require transporting
the material along a commercial rail line to R chland, Washington, and transferring it to a
dedicated rail line for transport to the Hanford site. On the basis of an estimated 515
train trips, Alternative 7c would involve transportation over about 1.7 mllion rail-km (1.1



mllion rail-m) during an estinmated seven-year period. A total of about eight transportation
acci dents woul d be expected, three involving trucks and five involving railcars. (Mre

rail car accidents are expected for Alternative 7c than 7b because of the |onger transport
distance.) Statistically, no fatalities would be expected, although several injuries could
occur as a result of these accidents.

7.5.1 Applicable or Relevant and Appropriate Requirenents

Conpl i ance with ARARs under Alternative 7c would be the sane as for Alternative 7a. In
addi tion, applicable requirements for transportati on of radi oactive and chem cally hazardous
material to the Hanford Reservation facility would be net.

8 SUMMARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The U.S. Environmental Protection Agency (EPA) has identified nine evaluation criteria

agai nst which final remedial action alternatives are to be evaluated. These criteria are
derived fromstatutory requirements in Section 121 of the Conprehensive Environmenta
Response, Conmpensation and Liability Act (CERCLA), as anended, as well as other additiona
techni cal and policy considerations that have proven to be inportant for selecting remnedia
alternatives. A balancing of these criteria is used to determ ne the nost appropriate
solution for the specific problens at each site. These statutory mandates, which any

sel ected renedy must neet, include protection of human health and the environment, conpliance
with applicable or relevant and appropriate requirenments (ARARs), cost effectiveness and use
of a permanent solution and alternate treatnent or resource recovery technologies to the
maxi mum extent practicable. The nine criteria are:

1. Overall protection of human health and the environnent. Addresses protection from
unacceptabl e risks in both the short termand the |ong term by mninimzing exposures

2. Conpliance with ARARs. Addresses conpliance with Federal and State environmenta
requirenents and State facility siting requirenents, unless a waiver condition applies.

3. Long-termeffectiveness and pernmanence. Addresses residual risks, focusing on the
magni tude and nature of risks associated with untreated waste and/or treatnent residuals.
This criterion includes a consideration of the adequacy and reliability of any associated
institutional or engineering controls, such as nonitoring and nai ntenance requirenents.

4. Reduction of contaminant toxicity, nobility, or volume through treatment. Addresses
the degree to which treatment is used to address the principal hazards of the site; the
amount of material treated; the nagnitude, significance, and irreversibility of specific
reductions; and the nature and quantity of treatmnent residuals.

5. Short-termeffectiveness. Addresses the effect of inplementing the alternative relative
to potential risks to the general public during the action period, potential inpacts to
wor kers and the environment during the action period, the effectiveness and reliability
of nmitigative neasures, and the tine required to achieve protection of workers and the
envi ronment .

6. Inplenentability. Addresses technical feasibility, including the availability and
reliability of required resources (such as specific material and equiprment, facility
capacities, and availability of skilled workers); the ease of inplenentation; and the
ability to nonitor effectiveness. This criterion al so addresses adm nistrative
feasibility, e.g., coordination with other agencies and the need for approvals or pernits
for off-site actions as appropriate to the alternative

7. Cost. Addresses both capital costs and operation and mai ntenance costs, as well as the
conbi ned net present worth



8. State acceptance. Addresses fornal comments nmade by the State of Mssouri on the
consideration of alternatives and identification of the preferred alternative

9. Community acceptance. Addresses the formal comments made by the community on the
alternatives under consideration

The first two criteria are considered threshold criteria and nust be net by the fina

remedi al action alternatives for a site (unless a waiver condition applies to the second
criterion). The next five criteria are considered prinmary balancing criteria and are

eval uated together to identify the advantages and di sadvantages in ternms of effectiveness and
cost anong the alternatives. The last two are considered nodifying criteria and are

eval uated after the Renedial Investigation/Feasibility Study (RI/FS) has been reviewed.

8.1 Threshold Criteria
8.1.1 Overall Protection of Hunman Health and the Environment

Al of the final alternatives except Alternative 1 (no action) would provi de overal
protection for human health and the environnent. This protection could not be ensured for
the extended future, if no action were taken, because over tine contam nants could mgrate
via groundwater to off-site receptors, resulting in possible inpacts. For each of the action
al ternatives, human and environmental exposures woul d be reduced by renoving the sources of
contami nation, treating the waste that contributes to the principal hazards at the site, and
managi ng lowri sk contam nated materials not requiring treatnment by permanently containing
these untreated materials with the treated waste product in an engi neered di sposal facility
desi gned to prevent the release of contamnants into the environnent for at |east 200 to

1, 000 years.

8.1.2 Conpliance with ARARs
Alternative 1 (no action) would not conply with all Federal and State ARARs.

Alternative 6a would neet all location, action, and contam nant-specific ARARs with the
exceptions of:

e« The State of Mssouri's Rn-222 limt of 1 pG/1 above background in uncontrolled areas
(19 CSR 20-10.040) may not be achieved during inplenentation: Absolute conpliance with
requirenent during all phases of renedy inplenentation is technically inpracticable
from an engi neering perspective (Section 121(d)(4)(C of the CERCLA).

¢ Regulation 40 CFR 61, Subpart M presents National Em ssion Standards for Hazardous Air
Pol | utants (NESHAP) requirenents for asbestos handling. Due to technica
inpracticability and potential increased exposure to personnel, the snall pieces of
asbestos found in the quarry bulk wastes (smaller than 0.6 mx 0.6 mx 0.05 m[2 ft x 2
ft x 2in.]) will not be segregated fromthe soils. As this material is noved fromthe
tenporary storage area (TSA), the NESHAPs requirenents will be wai ved under Section
121(d) (4) (B) of the CERCLA.

¢ Regulation 40 CFR 268, Subpart E specifies the |and disposal restrictions (LDRs). The
LDRs prohibit the storage of restricted wastes unless storage is solely for the purpose
of accunul ating sufficient quantities of wastes to facilitate proper treatnent,
recovery, or disposal. The limtations on storage tine are waived under Section
121(d) (4) (C of the CERCLA.

¢ Regulation 40 CFR 268, Subpart C specifies LDR restrictions on hazardous waste
placenent. This requirenent is waived under Section 121(d)(4)(A) of the CERCLA

¢ Regulation 40 CFR 268, Subpart D specifies treatnment standards which nust be attained
prior to land disposal of the hazardous waste. The treatnent standard based upon use



of a specified technology is waived under Section 121(d)(4)(D of the CERCLA

¢ Regulation 10 CSR 25.5-262(2)(C 1 sets forth the State regul ation that hazardous wastes
stored prior to off-site shipnment shall conply with U S. Departnment of Transportation
(DQT) regul ati ons regardi ng packagi ng, nmarking, and |abeling. Meeting new packagi ng
requirenents for storage set forth in the DOT requirenent HW 181 (in 49 CFR) could
potentially result in unnecessary personnel exposure. Therefore, this requirenent is
wai ved under Section 121(d)(4)(A) and Section 121(d)(4)(B) of the CERCLA

¢ Regulation 40 CFR 761.65(a) requires that any polychlorinated biphenyl (PCB) article or
contai ner be renoved from storage and di sposed of within one year fromthe date when it
was first placed in storage. This requirenment is wai ved under Section 121(d)(4)(A) of
t he CERCLA

¢ Regulation 40 CFR 761.75(b) (3) of the Toxic Substance Control Act (TSCA) states that
the bottomlandfill liner systemor natural in-place soil barrier shall be at |east 17
m (50 ft) fromthe historical high-water table. This requirenent is waived under
Section 121(d)(4) (D) of the CERCLA

¢ Regulation 40 CFR 264.314(f) sets forth restrictions on the placenent of waste
containing free liquids in a landfill. This requirenent is waived in accordance with
Section 121(d)(4)(B) and Section 121(d)(4)(D) of the CERCLA

Alternative 7a would neet all location, action, and contami nant-specific ARARs.

The exceptions to this alternative nmeeting all ARARs, and waivers for these exceptions, are
the same as those discussed under Alternative 6a. The waiver for 40 CFR 264.314(a), (b), (c),
and (d) regarding placenent of free liquids in a landfill is not applicable to Alternative
7a, as vitrification produces a glass-like product with no |iquids.

Conpl i ance with location, contam nant, and on-site action-specific requirenents for
Alternative 7b would be simlar to that described for Alternative 7a. Applicable requirenents
for transportation of radi oactive and chem cally hazardous naterial to the Envirocare
facility would be net under this alternative.

Conpl i ance with ARARs under Alternative 7c would be simlar to that described for Alternative
7b.

8.2 Primary Balancing Oiteria
8.2.1 Long-Term Effectiveness and Per manence

The long-termeffecti veness of chemcal stabilization/solidification generally is considered
to be less than for vitrification (i.e., wastes that are vitrified could be expected to
resist leaching for a longer tinme [thousands of years] conpared with the chemcally
stabilized form[hundreds of years]. However, the uncertainties with regard to the
performance and inplenentability of vitrification steered the decision toward a nore
denonstrated technology. 1In fact, it was this conbi nation of performance uncertainty and
potential for greater long-termeffectiveness that led to the decision to further evaluate
vitrification as a contingency treatnment option in the selected renedy. The inportant point
is that residual risks at the site would be reduced to near background |evels regardl ess of
whi ch technology is used. The required nonitoring and five-year reviews will provide an
effective precaution against any future potential rel ease going undetected and resulting in
actual exposure. In addition, long-termeffectiveness and permanence of the disposal facility
is affected by the loss of institutional controls. The likelihood that institutiona
controls would be lost is the sane for Alternatives 6a and 7a. However, continuation of
institutional controls into the extended long termat a comercial facility (Alternative 7b)
mght be nore difficult to ensure than at a Federally owned facility (A ternatives 6a, 7a
and 7c).



8.2.2 Reduction in Toxicity, Mbility, and Vol une through Treatnent

Greater reduction in toxicity, nmobility, or volune through treatnent woul d be achi eved for
Alternatives 7a, 7b, and 7c (vitrification), as conpared with Alternative 6a, chem ca
stabilization/solidification (CSS). The volune of structural material, vegetation, and
wooden debris would be simlarly reduced under each alternative; however, for the sludge and
soil that would be treated by vitrification, some contam nants (e.g., the limted organic
conmpounds) woul d be destroyed, the others would be imobilized in a glass-like matrix, and
the overall disposal volume woul d decrease by about 24% Alternative 6a would al so
significantly reduce contam nant nobility by incorporating contam nants into a cenent-like
matri x, but contam nant toxicity would not change and the overall waste disposal vol une woul d
i ncrease by about 12%

8.2.3 Short-Term Effectiveness

The short-termeffectiveness of Alternatives 6a and 7a woul d be essentially the sane.
Potential short-terminpact concerns fromthe inplenentation of Alternative 7b or 7c would be
substantially greater than for Alternative 6a or 7a, due to the increased handling of waste
material and the transportation of the waste to the off-site |ocations.

The two key differences anong the final action alternatives are the treatnent nethod and the
di sposal location (which includes a transportation conponent for the off-site disposa
alternatives). Therefore, inpacts to workers and the general public fromrenoval activities
during the renedial action period would be simlar for each alternati ve because the sanme

areas woul d be excavated or dredged. Increnental inpacts to workers and the public from
treatment activities could result fromdifferences between the chem cal treatnent and
vitrification operations, i.e., additional em ssions are associated with vitrification, as

conpared with CSS, because contam nants woul d be rel eased fromthe stack of the vitrification
facility. However, these em ssions are expected to be controlled by an extensive air
pollution control systemwithin the facility, so related inpacts would be small to none

Potential health inpacts for nenbers of the general public during the cleanup period would be
bel ow the EPA target limts for protecting hunman health for each of the action alternatives.
Impacts would be relatively higher for Alternatives 7b and 7c than for Alternative 6a or 7a
because of the increased |ikelihood of exposures and accidents during the waste handling and
transportation activities for off-site disposal. The potential for risk to workers would be
hi gher under the vitrification alternatives because this process would require nore workers
and additional accidents could result fromthe hazards of high operating tenperatures and
limted field experience

Envi ronnental inpacts could potentially result from excavating and dredgi ng contam nated
material, constructing access roads, staging areas, and other support facilities;
constructing and operating the disposal facility (either on site or off site); and excavating
borrow soil froma location near the Wel don Spring site to provide backfill for the

remedi ated areas on site and to construct the cell under Alternatives 6a and 7a. Additiona

i npacts could be associated with activities at the rail siding in Wntzville and ot her
transportati on operations under Alternatives 7b and 7c. Except for the permanent |oss of
habitat at the disposal facility area and possibly at the off-site borrow | ocati on (dependi ng
on the location selected during detail ed design), any potential inpact would be short term
and likely could be mtigated by various standard practices, e.g., engineering controls to
limt erosion and siltation. A mtigation action plan will be developed that will outline
specific nmeasures to be inplenmented for environnmental controls or to address contingency
response actions.

8.2.4 Inplenmentability

The i npl ementation of Alternative 6a would be the nost straightforward of the final action
alternatives because the chem cal stabilization/solidification technology has been utilized
at other sites and woul d use readily avail able resources. |nplenentation of chem ca

stabilization/solidification at the Wel don Spring site (testing, design, construction, and



start-up) is estimated to require a naxi numof five years. Inplenentation of Alternative 7a,
7b, or 7c would require further engineering scale-up of the vitrification system and
application of that innovative technology to a | arge waste volune. Al though the results of
bench-scal e testing have shown that the Wl don Spring wastes can be successfully vitrified
they also indicate the need for further testing to evaluate treatnent of waste naterials
representing the extremes in chemcal variability, and to test treatnent equi pnent that woul d
be simlar in type and function to that required in full-scale operations. |nplenentation of
vitrification at the Wl don Spring site (testing, design, construction, and start-up) is
estimated to require about 7 years. However, there is greater uncertainty with this estimte
due to the innovative nature of the technology. Alternative 7b or 7c would require

coordi nation of licensing, regulatory conpliance, and establishnent of admnistrative
procedures (as appropriate) in order to dispose of the Wl don Spring waste at either off-site
facility.

Difficulty in inplenenting either Alternative 7b or 7c would include such factors as
permtting of the facilities and transportation of the wastes to the off-site facilities.
Wiile the Envirocare facility is permtted to accept m xed hazardous waste and naturally
occurring radi oactive material, there is no permtted disposal facility currently on the site
that may receive 11e(2) by-product material. Envirocare has submtted an application to the
NRC for a license to dispose of 11e(2) by-product material. The Hanford facility
(Alternative 7c) does not currently have an appropriate disposal facility to receive Wl don
Spring site waste. Construction of such a disposal facility at Hanford coul d del ay cl eanup
activities at the Weldon Spring site for several years. Transportation concerns include
constructing the necessary rail siding transfer station in Wentzville, Mssouri, and the
increased risk of transportation accidents.

8.2.5 Cost

Description of Aternatives Approxi mate Costs (in millions)
Alternative 1: No Action $1.2 (annual)

Al ternative 6a: Renoval, Chemi cal $157 (total)

Stabilization/Solidification, and
Di sposal On Site

Al ternative 7a: Renoval, $182 (total)
Vitrification, and D sposal On Site

Al ternative 7b: Renoval, $351 (total)
Vitrification, and Disposal at

Envirocare Site near dive, Wah

Al ternative 7c: Renoval, $304 (total)
Vitrification, and Disposal at the

Hanford Reservation Site near

Ri chl and, Washi ngton

8.3 Mdifying Giteria

8.3.1 State Acceptance

The State of Mssouri has requested that the DOE agree to certain stipulations as a condition
for obtaining State concurrence. These stipulations are:

¢« No wastes fromother sites shall be disposed of at the Weldon Spring site

e« An on-site disposal facility shall meet the substantive siting and design requirenents
of State and Federal hazardous waste | aws and regul ati ons.



e The selected renedial alternative shall be protective of hunman health and the
envi ronnent .

¢ O eanup procedures, design, and standards shall neet all State and Federal ARARs.

e Human radi ati on exposures nust be reduced to a level that is as |ow as reasonably
achi evabl e (ALARA).

¢ The DCE shall commt to cleaning up the contam nated vicinity properties. These
properties include several small |ocations on the adjacent Arny area, August A Busch
Conservation Area, and Wl don Spring Conservation Area.

e Natural barriers and engineered nmaterials, nethods, and designs shall be used to the
nmaxi mum extent possible in order to achieve a protective and permanent waste di sposal
solution, and institutional control measures shall be mnim zed.

¢« The U S. Departnent of Energy (DCE) shall retain ownership and control of the disposal
facility.

e The DCE shall commt to long-termnonitoring and mai ntenance of the disposal facility.
8.3.2 Comunity Acceptance

In general, the coments received fromthe public indicate acceptance of Alternative 6a as a
sel ected renedy for the Wl don Spring site. The main concerns that were raised involved a
comm tnent by the DOE that the on-site disposal facility be used solely for Wl don Spring
wastes, and that no off-site wastes be accepted for disposal on site. There were also
concerns for safeguards to the Francis Howel | H gh School popul ation.

As stated in this Record of Decision (ROD), no off-site wastes will be accepted for disposal

at the Weldon Spring site. In addition, neasures taken to facilitate the safety of personnel
at Francis Howel |l H gh School have been described in the Renedial Investigation/Feasibility

St udy- Fi nal Environnmental |npact Statenent (RI/FS-Final EI'S) package.

9 SELECTED REMEDY

On the basis of the evaluation of final alternatives, Alternative 6a (renoval, chemi cal
stabilization/solidification, and disposal on site) has been identified as the sel ected
remedy for renedial action at the chemcal plant area of the Wldon Spring site. The key
conmponents of the remedy are described in Section 9.1, and the cleanup criteria devel oped for
this remedy are presented in Section 9. 2.

9.1 Key Conmponents

Material will be renoved from contani nated areas, treated as appropriate by chem cal
stabilization/solidification, and disposed of in an engi neered di sposal facility constructed
on site (Figure 9-1). The treatment nethod specified in the selected renedy will
substantially reduce the risks associated with those waste materials that represent the
principal hazard at the site. This renedy will also provide for the safe nanagenment of |ess
contam nated site wastes. This alternative will reduce risks and provide protection of human
health and the environment in less tine and at a | ower cost than the other action
alternatives. Chemcal stabilization/solidification is an established technol ogy that uses
readily avail abl e resources and has been utilized at other sites, and disposal in an on-site
engi neered facility would al so use readily avail abl e resources and standard technol ogi es.

Chemical stabilization/solidification will be the treatment nethod used for contam nated

sl udge, certain quarry soil and sedinment, and certain other contam nated soil fromthe site
(such as soil taken frombeneath the raffinate pits). Material treated by chemni cal
stabilization/solidification will undergo an increase in volume of about 32% Vol urme



reduction operations will be used to treat structural naterial, rock, and containerized
debris (e.g., used personal protective equipnent). The average vol une of naterial processed
by these methods will be reduced by between 10% and 50% dependi ng upon the specific nmateria
type. Volune reduction operations will include a decontam nation unit that can be used to
treat selected structural materials for which rel ease and reuse is practicable

An engi neered disposal facility will be constructed in the area of the chemcal plant within
a specifically designated portion of the site that has undergone nunerous subsurface
investigations to confirmthe suitability of the area for disposal of site waste. The design
volunme of material that would be placed in the cell is estimated to be about 1.1 mllion nf3]
(1.5 million yd[3]). The base of the disposal facility will be designed to mnimze the
downwar d

transport of any |leachate fromthe contam nated material that will be contained in the cell
The long-termnultilayer cell cover will serve as a barrier to infiltration and radon rel ease
and will protect against the potential effects of freeze-thaw cycles, intrusion by plant
roots or burrowing animals, and erosion (including that associated with extreme precipitation
events). In addition, the cell will be seismcally engineered to w thstand damage from
potential earthquakes. The disposal facility will be naintained and its performance will be
nonitored for the long term

Table 9-1 presents the estimated costs of the selected remedy. These costs are based on
prelimnary conceptual design information. Sone changes may be nade to the renedy as a
result of the renedial design and construction processes. Such changes reflect nodifications
resulting fromthe engi neering design process and could increase the cost estinates
identified in this table

Vitrification of the contam nated sludge, soil, and sedinent (instead of chem ca
stabilization/solidification) is being retained as a contingency treatnent option
Vitrification is being carried forward into the conceptual design phase so the effectiveness
of this technology and the uncertainties associated with its inplenmentability can continue to
be evaluated. Estimated costs for this contingency renedy (A ternative 7a) are presented in
Tabl e 9-2

If it becones necessary to inplenent the contingency treatnent option (vitrification and

di sposal on site) because chem cal stabilization/solidification does not perform adequately
during pilot-scale testing (i.e., if engineering limtations prevent treatnent of the waste
or if it is not possible to consistently produce a waste product which passes the toxicity
characteristic | eaching procedure [TCLP] test), an Explanation of Significant D fferences
fromthe selected action in this ROD will be devel oped in accordance with U S. Environnenta
Protecti on Agency (EPA) gui dance for post-ROD changes and this docunent will be nade

avail able to the public

Since both chemical stabilization/solidification and vitrification processes involve the
addition of soils, a practical approach is to use site soils with higher levels of

radi oactivity, such as those from Ash Pond and the north dunp. These soils will be m xed
preferentially with raffinate sludge and quarry bulk waste. [|f additional soil mxing
material is needed, other site soils with still |ower concentrations of radioactivity will be
used preferentially over uncontam nated borrow soils

9.2 deanup Oiteria

Interimactions have addressed cleanup criteria for surface water at the Wldon Spring site,
and groundwater will be addressed as a separate operable unit in the future. Thus, soil is
the focus of cleanup criteria for the current renedial action (as discussed in Section 2 of
the FS). deanup criteria for the key contam nants in site soil were devel oped from
avai | abl e environnental regul ations and guidelines in conbination with the results of the
site-specific risk assessnments. As part of the latter, a site-specific analysis was
conducted to address the reduction of residual risks to |levels as | ow as reasonably



achi evabl e (ALARA), as described in Section 2 of the FS. For the purpose of devel oping these
criteria fromrisk information, the RVE was identified as the residential scenario described
in Section 6.2.2, under which exposures to soil were evaluated for inhalation and incidenta

i ngestion conbined. In accordance with the NCP, the initial point of departure for the

devel opnent of the cleanup criteria was an increnental risk level of 1 x 10[-6] for
carcinogens. A hazard index of 1 was the target for the noncarcinogens. However, for many
of the contam nants at the Wl don Spring site, the point of departure for increnental risks
coul d not reasonably serve as the endpoint for site cleanup criteria. That is, background
concentrations of certain naturally occurring netals (including the radionuclides present at
the site) correspond to risks nore than 100 to 1,000 tines greater than this level. Thus, it
is very difficult to distinguish increnmental contam nation fromvariability in background
concentrations that correspond to a fractional increnent of 1 x 10[-6]. For this reason, the
site-specific risk assessnments addressed reduci ng residual risks to ALARA |levels, as
described in Section 2 of the FS

The soil areas identified for remediation on the basis of the risk-based criteria determ ned
fromthese assessnments are shown in Figure 9-2. Concentration-based criteria were al so

devel oped for each prinmary contam nant of concern to provide a neans for ensuring that

cl eanup has been achieved, i.e., by verification sanpling across the site. These criteria
are listed in Tables 9-3 and 9-4 and represent the total concentrations (i.e., including
background) above which site soil would be renoved; the ALARA goals represent |ower |evels
that the renedial action would aimto achieve during field excavation activities.

If soils with contam nant concentrations exceedi ng natural background are rel eased off site,
further risk assessnents nust be perforned using paraneters specific to the intended use or
di sposition of the soils. Concrete rubble will be treated like soil and will |ikew se not be
rel eased of f site. The criteria contained in DOE Order 5400.5 will be used for materials
(such as nmetal scrap) with solid exterior surfaces. These criteria are conpatible with

st andards used throughout the nuclear industry.

9.2.1 Radioactive Contam nants

Cleanup criteria for the radionuclides of concern at the Weldon Spring site - i.e., Ra-226
Ra- 228, Th-230, Th-232, and U238 - were deternined fromavail abl e standards and gui del i nes
in conbination with risk assessment information. These cleanup criteria address al

radi onucl i des that may be present at the site, using results of a site-specific radionuclide
source termanal ysis. The procedures used to develop these criteria are described in Section
2.2 and Section 2.4 of the FS. The criteria for Ra-226 and Ra-228 were adopted from EPA
standards given in 40 CFR 192 that were determned to be relevant and appropriate to the
conditions at the Weldon Spring site (see Section 10.2). Ceanup criteria for Th-230 and
Th-232, which were adopted from DOE Order 5400.5, were included to protect fromfuture
exposures to Ra-226 and Ra-228 (and Rn-222 and Rn-220) as a result of radionuclide ingrowh.
If both Th-230 and Ra-226, or both Th-232 and Ra-228, are present and not in secul ar
equilibrium the cleanup criteria apply for the radi onuclide with the higher concentration
At |l ocations where both Ra-226 and Ra-228 are present, the cleanup criteria of 5 pG/g (above
background) in the top 15 cm (6 in.) of soil, and 15 pG /g (above background) in each 15-cm
(6-in.) layer of soil nmore than 15 cm (6 in.) below the surface, applies to the sumof the
concentrations of these two radionuclides. For U238, no general standards are avail abl e.
Hence, the cleanup criterion was devel oped on the basis of the site-specific risk assessnent
alone; this criterionis 120 pG/g.

In accordance with the both the CERCLA process and DCE Order 5400.5, results of the
site-specific risk assessment were then applied to determ ne the ALARA goals for each

radi onuclide. The ALARA goal represents the | evel that can reasonably be achi eved during
field inplenentation within existing constraints, as indicated by site-specific conditions.
As discussed in Section 2 of the FS, the constraints for devel opi ng ALARA goals for

radi onuclides at the Wldon Spring site are the ability to neasure the contaminants in the
field, distinguish contam nation from background, and verify that cleanup has been achi eved.
The ALARA goals for Ra-226, Ra-228, Th-230, and Th-232 at all depths are each 5 pG/g

i ncl udi ng background. As described above for the cleanup criteria, the ALARA goal for the



radi um i sotopes applies to the sumof the concentrati ons of Ra-226 and Ra-228 at | ocations
where both contam nants are present. For surface soil, the ALARA goal is 5 pG /g conbi ned
i ncl udi ng background; for subsurface soil, the ALARA goal is 5 pG /g conbined, above
background. The ALARA goal for U-238 at all depths is 30 pG /g, including background

9.2.2 Chem cal Contam nants

The chem cal contam nants of concern for which final cleanup criteria were devel oped are
arsenic, chromum |lead, thallium PAHs, PCBs, and TNT. Some ARAR and TBC information is
avai l able for | ead and PCBs, and these standards and gui delines were used as the starting
point to develop cleanup criteria, in conbination with the site-specific risk assessnents.
For lead, the EPA has established interi maguidance that considers the natural presence of
lead in soil and recomends a cl eanup | evel of 500 to 1000 ng/ kg, as determ ned by
site-specific conditions (EPA 1989a). The EPA has al so devel oped an upt ake/ bi oki neti ¢ node
to estimate blood lead levels in children, who represent the nost sensitive subpopul ation for
the residential scenario. The health-based criterion devel oped for |ead on the basis of
site-specific input to this nodel is 450 ny/ kg

For PCBs, regulations in the Toxi ¢ Substances Control Act that address cl eanup of soi

following a spill of PCB-contam nated naterial were considered rel evant and appropriate to
site conditions (see Section 10.2). The standard indicates that soil in areas of unrestricted
access at which a spill occurs should be decontam nated to 10 ng/ kg by weight, and this

served as the starting point of the analysis. A health-based criterion of 8 ng/kg was
determ ned on the basis of the risk assessnent and other site-specific considerations, as

di scussed in Section 2.4.2.6 of the FS. ARARs are not currently available for the remaining
chem cal contami nants, so the cleanup criteria were devel oped solely on the basis of the
site-specific risk assessnents

Cleanup criteria were devel oped for those contam nants at the Wl don Spring site that
contribute significantly to site risks or hazard i ndexes on the basis of contam nant |evels
nmeasured during extensive site characterization activities. Several nitroaronmatic conpounds -
DNB, 2,4-DNT, 2,6-DNT, NB, TNB, and TNT - have been detected in site soil at a few discrete
locations, but the results of the site-specific risk assessnents indicate that the
concentrations of these conpounds are bel ow | evel s of concern, except for TNT. For this
reason, a final criterion has been devel oped only for TNT. For the renmining nitroaromatic
conmpounds, the prelimnary target levels presented in Section 2.5 of the FSwill serve as the
starting point for addressing these contam nants, if detected during field activities at

| evel s higher than those currently identified in site characterization activities. Sanpling
during and after soil renediation will be conducted to ensure that residual risks associated
with these conpounds do not exceed the target range and that the hazard i ndexes are below 1
(see Section 4 of the Proposed Plan and Section 9.2.3 of this ROD).

Soil contami nation at the Wl don Spring site is heterogeneous, i.e., contamnants are |ocated
in different conbinations at different areas of the site. For the chenical contam nants, the
areas that will be excavated were identified on the basis of actual neasurenments fromthe

| ocation-specific assessnent and the results of the risk assessnent (Figure 9-2). This risk-
based approach allows the identification of areas for renediation resulting fromthe presence
of multiple contam nants.

The concentration-based cleanup criteria were al so devel oped fromthe site-specific risk
assessnent, considering infornmation on the known patterns of contam nation (Table 9-4). In
general, the chem cal contam nants contributing significantly to health effects near or above
target levels are not present together; hence, additivity was generally not an issue in
devel oping the cleanup criteria. The few areas at which multiple contam nants are present
were identified for remediation on the basis of the |location-specific risk assessnent.
However, to address the possibility that additional contam nant co-location nmay be found
during field activities, |ower ALARA goals were also established for all chemca

contam nants. As indicated above, remediation of site soil wll be designed to neet these
ALARA goals. For |ead, PAHs, PCBs, and TNT, the ALARA goals are the levels that had been
proposed for statew de consideration by the Mssouri Departnent of Health (1992) for soil in



residential settings; the levels were w thdrawn subsequent to the preparation of the FS
Many of these health-based | evels were consistent with the ALARA process, so they have been
retained. However, the draft State levels for arsenic and thalliumwere considerably bel ow
| ocal background concentrations, and the levels for chrom umwere higher than those derived
fromthe site-specific assessnent. Hence, the draft State | evels (subsequently wi thdrawn)
were not adopted as ALARA goals for those three contam nants.

It is expected that contaminant levels remaining in soil across the site after renediation
wi Il range between the cleanup criteria and the ALARA goals, reaching the goals in nost
cases. Excavating soil to achieve these levels is expected to reduce risks to within or

bel ow the target risk range and to reduce hazard i ndexes below 1. Even lower criteria wll
be applied on a location-specific basis, if areas are identified during field work at which
mul tiple contami nants are present. These criteria will be determ ned by conbining the
appropriate information fromthe target risk tables in Section 2.5 of the FS to ensure that
heal t h-protective concentrations have been achi eved.

The cleanup criteria for chem cal contam nants in subsurface soil at the site were addressed
by separate anal yses to ensure that |evels renmai ning woul d be protective under future
scenarios that could invol ve exposure to contam nants that are currently buried. For the
purpose of site cleanup, subsurface is defined as soil deeper than 15 cm (6 in.) below the
surface. As discussed in Section 2.4.2 of the FS, the |ower potential for exposures to
subsurface naterial conpared with surface naterial - i.e., fromredistribution of this soi
on the surface and | eaching of contam nants to groundwater resulted in the selection of
subsurface criteria for chemcals that are 10 tines the surface criteria. In no case wll
the subsurface residual |evels exceed the subsurface cleanup criteria. The ALARA goals for
subsurface soil are the sane as the cleanup criteria for surface soil, averaged over a 3 m
(10 ft) depth. The plans for site remediation will be designed to achi eve subsurface ALARA
goals. Thus, based on the known patterns and | ocati ons of contam nati on, subsurface cleanup
is expected to attain the subsurface ALARA goal s.

9.2.3 Post-d eanup Assessnent

Excavating soil to neet the cleanup targets for chemcals at the site would result in an
increnental chemical risk at or belowthe EPA's target range for all scenarios, and the
hazard i ndex woul d be well below the |evel of concern. However, this is not the case for the
radi ol ogi cal cleanup criteria, because increnental radiological risks exceed the target range
at certain locations under a residential scenario. (The radiological risk at an

uncontam nated area is about 3 x 10[-3], which indicates the difficulty in distinguishing an
increnental risk of 1 X 10[-4] fromcontam nation versus natural variability.) Therefore, an
addi tional "post-cleanup" assessnment was conducted for the radionuclides. For this
assessnent, areas with soil concentrations that exceed the ALARA goals were assuned to be
excavat ed and backfilled with uncontam nated soil froma nearby background area. The results
of this evaluation were also used to assess conpliance with environnental standards and

gui del i nes.

Results indicate that the increnmental radiological risk across the site for the resident,
follow ng soil excavation and backfill would range fromO (i.e., background) to 6 x 10[-3],
with a nmedian of 8 x 10[-6]. Locations where the risk would exceed 1 x 10[-4] are generally
those areas where the radiumconcentration in soil slightly exceeds the background
concentration of 1.2 pG/g; a small increment of 0.075 pC /g corresponds to a risk of 1 x
10[-4]. (This highlights the issue associated with nmeeting the EPA's target.) In addition
an annual dose of 25 nrem yr above background coul d not be achieved for residential use at
about 10% of the soil areas. The elevated risk estimtes

for those areas result alnost entirely fromexposures to the estinated | evels of indoor
radon, which would be generated by the residual radiumin soil (entering through the basenent
or foundation slab). However, the target risk range was not specifically devel oped on the
basi s of exposures to radionuclides, and the EPA has separately identified an acceptabl e

l evel for indoor radon of 4 pG /L (EPA 1992a). The indoor radon concentrations associ at ed
with the cleanup target and goal for radiumare expected to be at or below this |evel at al



site | ocations.

For outdoor air, the increnental radon concentration is estimated to be less than 0.1 pG/L,

and the annual dose frominhalation of airborne particulates generated fromsite soil is
estimated to be less than 10 ntemyr at all locations. Hence, standards for the radiol ogi cal
dose from exposure to outdoor air would be net by the cleanup targets for site soil

Potential |eaching to groundwater, for radionuclides fromsoil, was al so assessed for

post-renedi al action conditions to provide an initial indication of the potential inpact to
future receptors, in the event that groundwater in the shallow aquifer at the site was used
for drinking. The results indicate that the proposed cleanup targets for soil are expected
to be protective of groundwater. (This pathway will be evaluated further in the upcon ng,
final assessnent of the chemcal plant area.)

The incremental risk estimated for the ranger fromsitew de exposures follow ng renedi ati on
varies from2 x 10[-5] to 2 x 10[-4], with a nmedian of 2 x 10[-5]. The nmedian and | ow end of
the range are the sane, because outdoor exposures fromsite-wi de activities dom nate the
conbi ned risk fromindoor and outdoor exposures for this hypothetical receptor at nost
locations. For the recreational visitor, the incremental risk is estimated to be 7 x 10[-6].
Thus, the increnmental radiological risks associated with future recreational |and use at the
site are within the target range

Fol | owi ng conpl etion of site cleanup activities, an assessnment of the residual risks based on
actual site conditions, including neasured concentrations of site contami nants, will be
perforned to determne the need for any future land use restrictions. This assessnent will
consi der the presence of the on-site disposal cell, the buffer zone, the adjacent Arny site,
and any other relevant factors necessary to ensure that appropriate neasures are taken to
protect hunman health and the environnent for the long term The remedy selected in this ROD
will be re-examned at |east every five years to ensure that it is protective

10 STATUTORY DETERM NATI ONS

In accordance with the statutory requirements of Section 121 of the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act (CERCLA), as anmended, renedial actions
shal |l be selected that:

e« Are protective of human health and the environment.
e Conply with applicable or relevant and appropriate requirements (ARARS).
« Are cost effective.

e« Wilize permanent solutions and alternative treatnent technol ogies to the maxi num
extent practicable.

e Satisfy the preference for treatnent which, as a principle elenent, reduces toxicity,
mobi lity, or vol une

The manner in which the Wel don Spring Chenical Plant remedial action satisfies these five
requirenents is discussed in the follow ng sections.

10.1 Protection of Human Heal th and the Environnent

The selected renedy is protective of human health and the environment by (1) renoving the
sources of contamination, (2) treating the materials giving rise to the principal threats at
the site to reduce contam nant nobility, and (3) containing treated and untreated materials
in an engi neered disposal facility designed to prevent mgration of contam nants into the
environnent. The contingency renmedy would al so be protective of human health and the
environnent for the sanme reasons, with additional protection provided by treating

contanm nated nmaterials to reduce toxicity and vol ure.



10.2 Conpliance with Applicable or Rel evant and Appropriate Requirenents

Both the selected renedy and the contingency renedy will conply with ARARs, unl ess those
requi renents have been properly waived in accordance with CERCLA, and will be perforned in
accordance with all pertinent U S. Department of Energy (DOE) Orders. The ARARs are
presented bel ow according to | ocation-specific, contam nant-specific, and action-specific
requirenents. Renoval, treatnent, transportation, and disposal of the contam nated materi al
for both the selected renedy and the contingency renmedy are on-site actions and nmust conply
with the substantive requirenents of Federal and State environnental |aws that are ARARs.

ARAR wai vers that are appropriate to this action are discussed in the follow ng sections.
10.2.1 Location-Specific ARARs

Locati on-specific ARARs are restrictions placed on the concentrati on of hazardous substances
or the conduct of activities solely because they are in a specific location. The analysis of
| ocation-specific ARARs included a review of the Resource Conservation and Recovery Act
(RCRA), the Mssouri Hazardous Waste Managenent Laws, the Antiquities Act, the Historic Sites
Act, the National H storic Preservation Act, the Archeol ogical and H storic Preservation Act,
the Archeol ogi cal Resources Protection Act, the Endangered Species Act, the Mssouri Wldlife
Code, the Fish and Wldlife Coordination Act, the dean Water Act (CWA), and the Farm and
Protection Policy Act.

Federal Executive Order 11988 and M ssouri Covernor's Executive Order 82-19 require that
adverse inpacts associated with activities in a floodplain be avoided to the naxi num extent
practicable. These requirenents are considered applicable to the Wl don Spring renedi a
action. It is noted, however, that a portion of the Schote Creek 100-year floodplain extends
onto the site in an area where excavation of contam nated soil is planned. The excavation of
these materials will not increase the potential for off-site transport due to flooding; in
fact, these renmedial actions will result in the renoval of these materials fromwthin the
100-year fl oodpl ain.

No long-terminpacts to flood storage capacity are anticipated fromthe renediation of the
Ash Pond drainage and vicinity property A6. Potential short-terminpacts, resulting prinmarily
fromvegetation clearing and excavation activities, would be mtigated by using good

engi neering practices and inplenenting the following mtigative neasures: (1) erosion and
sedi nent control neasures, such as bernms and silt fences, will be used during all excavation
fill, and contouring activities; contam nated soil and sedinent will be excavated only when
the Ash Pond drai nage channel is dry; only clean fill will be used; excavated areas wll be
filled as soon as practicable after excavation and graded to original contours as much as
possi bl e; and revegetation activities will be inplenented as soon as possible follow ng
recontouring of the refilled areas.

Executive Order 11990 requires Federal agencies to avoid, to the extent possible, any adverse
inpacts to wetland areas. This order is considered applicable since there are several areas
on site (such as the pits) that are considered wetlands. There is no practicable alternative
but to renove the contam nated material fromthese areas. The potential off-site soil borrow
are al so contains wetlands. Mtigative neasures are being coordinated with the State of

M ssouri and will be defined in the mtigation action plan. A dean Water Act Section 404
permit will be obtained fromthe U S. Arny Corps of Engineers due to activities that may
inpact the wetland at the borrow area

The DCE has initiated consultations with the U S. Fish and Wldlife Service (FW5) regarding
the need for mtigation of the on-site wetlands that would be lost as a result of renedia
activities at the site. The FW5 has recommended that the DOE consider wetland creation as a
nmeans of mitigating the wetlands |oss. The DCE has initiated surveys of wetlands that could
be affected by site activities to docunent their size, type, and biotic conposition. Upon
conpl etion of these surveys and additional consultations with the FWs and the M ssouri
Departnment of Conservation, the DCE will develop a wetlands mitigation plan for the site that



is expected to include wetlands creation. Mtigative neasures will be taken at the off-site
borrow area, such as contouring to ensure that downgradi ent wetlands are not indirectly
i mpact ed.

The Farm and Protection Policy Act (7 CFR 658; 40 CFR 6.302[c]) requires Federal agencies to
assess the adverse inpacts of Federal prograns on farm and preservation and to consi der
alternative actions to | essen the adverse effects. This requirenent is considered applicable
for the potential offsite soil borrow area, as the borrow area has been classified as prine
or unique farmand. A separate environnental assessnent is planned for the borrow area to
assess possible environnental inpacts. Mtigation nmeasures and restoration activities would
be conducted at the off-site borrow area, as necessary, to mninize any adverse inpacts to
farm and.

Because the potential soil borrow area is off site, the requirenents, including

adm nistrative requirements, of the following acts are applicable: the Archaeol ogi cal and

H storic Preservation Act, the Archaeol ogi cal Resources Protection Act, and Section 404 of
the dean Water Act. The Archaeol ogical and Historic Preservation Act requires that data
recovery and preservation activities be conducted if prehistoric, historical, and
archaeol ogi cal data m ght be destroyed as a result of a Federal activity. A permt is
required for excavation or renoval of any archaeol ogi cal resources on Federal |ands under the
Ar chaeol ogi cal Resources Protection Act. Studies are being perforned to deternmine if any
archaeol ogi cal sites or resources will be affected in the borrow area, and whet her any
resources woul d be renoved before soil is excavated. A permt would be obtained for renova
of any archaeol ogi cal resources in the borrow area.

Locati on standards are specified under RCRA (40 CFR 264.18) that address the siting of new
hazardous waste treatnment, storage, and disposal facilities. These requirenents are
considered to be applicable to the siting of the treatnent facility (chem ca
stabilization/solidification or vitrification), since the unit is expected to treat hazardous
wastes. However, the treatnment process will render the characteristic wastes nonhazardous;
therefore, these standards are not applicable to the disposal facility. No |listed wastes
will be managed in the treatnent systemor the disposal facility. GCertain of these
requirenents, as well as the conpanion requirenents in the Mssouri Hazardous Waste
Managenent Laws, nmay be rel evant and appropriate to the disposal facility as described bel ow

¢ Regulation 40 CFR 264.18(a) restricts |ocating hazardous waste nanagenent facilities
within 200 ft of a fault that has been displaced in Hol ocene time. This requirenent is
intended to mnimze the chances of a catastrophic failure resulting froman earthquake
and is both relevant and appropriate to the disposal facility due to sufficient
simlarity of wastes and the purpose of the requirenents.

¢ Regulation 40 CFR 264.18(b) restricts |ocating hazardous waste nanagenent facilities
within a 100-year floodplain. This requirenent is intended to prevent the spreadi ng of
contami nants during extrene flooding conditions and is both relevant and appropriate to
the disposal facility due to sufficient simlarity of wastes and the purpose of the
requi renents.

¢ Regulation 10 CSR 25-7.264(2)(N) 1. A provides siting criteria for new hazardous waste
landfills that identify a requirenent for 9 m (30 ft) of soil or other nmaterial with a
pernmeability of 1 x 10[7] cnis or an equival ent protection based on at least 6 m (20
ft) of naturally occurring naterial for a landfill that receives only waste generated
by its operator. Site characterization has denonstrated that present site conditions
will meet the above criteria and it is, therefore, reasonable that such conditions be
retained. An explanation is presented bel ow on how this condition will be retained
once the disposal cell is constructed

The on-site disposal facility will be constructed and mai ntai ned to provide equival ent
protection. Mich of the site overburden has already been considerably disturbed as a result
of the extensive excavation, backfilling, and regrading activities that were conducted during
pl ant construction many years ago. Thus, the existing overburden material, although



naturally occurring, will not be the original, in-place material at the site. Therefore, the
soil beneath the cell will be conpacted to achieve a perneability at least as lowa 1 x 10-7
cms over a depth of 6 m (20 ft). Conpaction and perneability criteria are based on data
collected during field perneability testing of in situ site soils using a two-stage borehol e
(TSB) procedure. As determined in the TSB testing, travel tine and pernittivity cal cul ations
were used to denonstrate that the soil units (Ferrelview Formation and clay till) conprising
the foundation of the disposal facility will provide a |level of protection superior to the
State requirement 10 CSR 25-7.264(2)(N)1. A The tests also determned that the soil units
will satisfy the mninumsoil performance requirenent relative to the novenent of hazardous
constituents.

The intent of the overburden requirenent is to provide a material that would retard

contam nant mgration so that groundwater would be protected fromany inpacts that coul d
result fromfuture |l eaching. The overburden soil, as explained above, will meet or exceed
the perneability of 1 x 10-7. Qher protective factors to groundwater include the cell
conponents (i.e., the cover and liner) which will be engineered to limt infiltration and
ensure that cell performance can be nonitored, and post-closure nonitoring which will detect
any potential lapses in the integrity of the disposal cell facility.

¢ Regulation 10 CSR 25-7.264(2)(N) 1. A(1V)(e) provides siting criteria for hazardous waste

landfills which restrict locating new facilities in an area subject to catastrophic
collapse. This requirenent is intended to ensure long-termprotection and is both

rel evant and appropriate to this action due to sufficient simlarity of the regul ated
conditions. Previous studies have identified an area within the site boundary that
complies with this standard. The cell will be located such that all waste materials
are kept within that area. These studies are detailed in the Site Suitability Data
Report (MKF and JEG 1991).

¢ Regulation 10 CSR 25-7.264(2)(N)2.D provides siting criteria for hazardous waste
landfills which specify a 91 m (300 ft) buffer zone between the property line of the
di sposal facility and the actual landfill. The buffer zone provides an area which will
be used only for nonitoring and mai ntenance activities. This regulation is considered
rel evant and appropriate as discussed in Section 10.2. 3. 4.

In addition, Mssouri Solid Waste Managenment Law 10 CSR 803.010(5)(C) (2) specifies a buffer
zone of 50 ft (15 m for landfills units. This regulation is considered rel evant and
appropriate as discussed in Section 10.2. 3. 4.

The proposed action will not inpact historic, archeological, or cultural resources, sensitive
ecosystens, or any threatened or endangered speci es.

As determined in the Feasibility Study (FS) (DCE 1992d), no other |ocation-specific
requirenents were found to be either applicable or relevant and appropriate.

10. 2.2 Contam nant - Speci fic ARARs

Cont ami nant - speci fic ARARs are health- or risk-based nunerical values that establish the
accept abl e amount or concentration of a chemical that nay be found in, or discharged to, the
environnent. Contam nant-specific ARARs were analyzed to identify each environmental |aw or
regul ation pertinent to the types of contam nants that will be encountered during the

remedi al action. This analysis included a review of the health and environnmental protection
standards for Uaniumand Thorium M 11| Tailings Actions (UMIRA), the Resource Conservation
and Recovery Act (RCRA), the Mssouri Radiation Regul ations, the National Em ssion Standards
for Hazardous Air Pollutants (NESHAP), the Cean Air Act, the Mssouri Air Quality Standards,
the Mssouri Air Pollution Control Regul ations, the Toxi c Substance Control Act (TSCA), and
the dean Water Act. Several of the follow ng standards were incorporated into the

determi nation of cleanup criteria for contam nated soil at the Wl don Spring site (as
explained in Section 2 of the FS).



NESHAP requi renments for radionuclides (given in 40 CFR 61 Subparts H and Q and asbestos
(given in Subpart M are applicable to the protection of the public during inplenmentation of
the remedial action. The NESHAP requirenent for Rn-222 em ssions (Subpart T) are rel evant
and appropriate as the site contains material sufficiently simlar to uraniummll tailings,
and the release requirenents are well suited to final site conditions

The NESHAP standards in 40 CFR 61 Subpart N set forth requirenents for arsenic enissions.
Wiile this requirenent is not considered a ARAR because gl ass manufacturing is not part of
the remedi al action and commercial arsenic would not be used as a raw material, the
requirenent will be addressed in controlling em ssions during inplenentation

State air-quality standards found in 10 CSR 10-5.180, particul ate standards for interna
conbustion engines, and 10 CSR 10-6.170, restriction of particulate matter to the anbient air
are applicable to the inplenentation phase (including the excavation of borrow material) and
will be net.

UMIRA 40 CFR 192.32(b)(1)(ii) addresses rel eases of radon from di sposal areas after the
closure period. These standards will be applicable after the bul k wastes have been placed in
the disposal facility and the cover has been conpleted. At that tinme, the disposal area will
nmeet the Rn-222 flux standards specified in 40 CFR 192.32(b)(1)(ii). These standards require
reasonabl e assurance that Rn-222 releases will not exceed an average rel ease rate of 20
pQ/nji2] sec.

Regul ati on 40 CFR 192, Subpart B addresses residual concentration |evels of Ra-226 in soil.
Resi dual |evels should not exceed background by nore than 5 pC/g in the top 15 cmof soil or
15 pCG /g in each 15 cmlayer below the top |ayer, averaged over an area of 100 nf2]. This
standard applies to residual radiumin soil at designated urani um processing sites. Because
the Weldon Spring site is not a designated site, the standard is not applicable to this
remedi al action. However, it is relevant and appropriate because the contam nati on patterns
at the Weldon Spring site are simlar to those at the m Il tailings sites. That is, there
are no large volunes of subsurface radi umcontam nated naterial with concentrati ons between 5
pCG /g and 15 pG/g.

Regul ati on 40 CFR 192, Subpart E, specifies annual dose equival ent exposures to urani um and
thorium by-product material as a result of planned discharges of radioactive naterial to the
general environnent. Wile the renedial action does not include a planned di scharge of

radi oactive material, the requirenents are relevant and appropriate to protection of the
public during inplenmentation of the action because the waste types are consi dered
sufficiently simlar. Subpart E al so provides residual concentration limts for Ra-228 in
soil. These levels, which are nunerically identical to those given in Subpart B for Ra226
are considered to be relevant and appropriate to site conditions for the sane reasons as
descri bed above

The State quarterly Rn-222 limt of 1 x 10[-9] G/m (1 pG/l) above background in
uncontrol |l ed areas published in 19 CSR 20-10.040, M ssouri Radiation Regul ati ons, cannot be
achi eved during inplenmentation of this action. It is possible that activities mght result
in tenporary exceedances of the standard during the cleanup period. These activities are
internediate in nature, and are part of an overall renedial action that would attain
conpliance with this standard upon conpletion. Protection will be achieved by limting
exposure to workers. Because conpliance with the requirenment during renedial inplenentation
is technically inpracticable, this standard is wai ved under the provisions of Section
121(d) (4) (© of the CERCLA during inplenentation: conpliance with such requirenents is
technically inpracticable froman engi neering perspective.

Regul ati on 19 CSR 20-10. 040 al so specifies nmaxi mum perm ssi bl e exposure limts for persons
outside a controlled area. This requirenent is applicable to the protection of the public
during the inplenentati on phase and will be net.

Regul ation 40 CFR 261 includes levels for identification of hazardous wastes which are
subj ect to hazardous waste regul ations. Regulation 40 CFR 268 outlines the treatnent



standards for wastes restricted fromland disposal. These regulations are applicable to the
identification and di sposal of listed or characteristic hazardous wastes.

Regul ation 40 CFR 761, Subpart G deals with spills of nmaterials contam nated with greater
than 50 ppm pol ychl ori nated bi phenyls (PCBs). The standard specifies a soil decontam nation
level of 10 ppm PCBs. Wiile any spills at the site woul d have preceded the effective date of
the regul ations, the recommended | evel of 10 ppm by wei ght was considered in devel opi ng
cleanup criteria for PCBs in site soil

If the vitrification alternative were to be inplenmented, the follow ng standards woul d al so
be rel evant and appropriate. Mssouri air quality standards (10 CSR 10-6.060) specify de
mninus emssion levels for specific pollutants that the vitrification systemwould have to
nmeet. Regulation 10 CSR 105.030 places restrictions on emssions of particulate natter from
fuel - burning equi pnrent used for indirect heating. Wile such equi pnent woul d be used for
direct heating of wastes in the vitrification system this requirement would be rel evant and
appropriate based upon simlarity of conditions.

10.2.3 Action-Specific ARARs

Action-specific ARARs are technol ogy- or activity-based requirenents or limtations on
actions taken that are triggered by the particular renedial activities selected to acconplish
the remedy. The anal ysis of action-specific ARARs addressed the following tasks for the

sel ect ed renedy

e« Storage. Various contaminated naterials are currently in storage at the chem cal plant
area as a result of interimresponse actions.

¢ Excavation. Renoval of the contam nated sludge, soil, sedinent, and vegetation from
the chemcal plant area and vicinity properties, and renoval of the quarry bul k wastes
and structural nmaterials fromthe tenporary storage areas at the chemcal plant area

e« Treatnent. Treatnent of the raffinate-pit sludge and sone soil and sedinent by
chem cal stabilization/solidification and the structural materials by size/volune
reducti on.

e« Disposal. Placenment of all treated and untreated materials in an engi neered di sposa
facility on site

The anal ysis of action-specific ARARs for the contingency renedy addressed the sane tasks,
except that the treatnment nethod for the sludge and soil was vitrification

The ARARs for these activities are discussed in Sections 10.2.3.1 through 10.2. 3. 4.

10.2.3.1 Storage. As interimresponse actions prior to inplenentation of the final renedy,
various wastes have been collected and placed in storage to prevent potential releases into
the environnent. Containerized chem cal wastes (including PCB containerized waste) are
stored in Building 434, and quarry bulk wastes will be stored at the TSA prior to placenent
in the on-site disposal facility. Building 434 contains approxinmately 2,500 druns of
containerized wastes. It is estimated that 20% of the drums contain RCRA characteristic

wast es, which includes approxinately 190 druns of tributyl phosphate (TBP) waste. The TBP,
whi ch contains PCBs, nercury, uranium and thorium is being stored in Building 434 on an
interimbasis until proper treatment and di sposal is determned. Al RCRA and TSCA wastes
are being stored in accordance with the RCRA and TSCA regul ations (e.g., |abeling, adequate
roof and walls), with the exception of the storage limtation requirenment discussed bel ow. At
the present tine, no off-site treatment and di sposal facilities have been identified that can
or will accept the Weldon Spring site mxed waste. State and Federal ARARs that regul ate the
storage and nanagenent of these wastes are di scussed bel ow

The facilities that manage or store RCRA wastes, or were designed to neet RCRA standards,
will be closed in accordance with the substanti ve RCRA requirenments (40 CFR 264, Subpart G.



The RCRA requirenments are applicable to the following facilities as they are used to treat,
store, or dispose of RCRA wastes or were designed in accordance with RCRA requirenents and
were constructed after 1980: the chemi cal plant and quarry water treatnment plant equalization
basins; the tenporary storage area; Building 434; and the chenical
stabilization/solidification facility.

The Land D sposal Restrictions (LDRs) specified under RCRA prohibit the storage of restricted
wastes (40 CFR 268 Subpart E) unless storage is solely for the purpose of accunul ating
sufficient quantities of wastes to facilitate proper treatnment, recovery, or disposal. The
EPA has issued two gui dance docunents that address the application of the LDR storage

prohi bitions to cleanup actions:

¢ Overview of the RCRA LDRs, Ofice of Solid Waste and Energency Response (OSVEER)
Directive 9347.3-01FS, July 1989.

¢ (Quide to Managenent of Investigation-Derived Wastes, OSVER Publicati on 9345. 3- 03FS,
April 1992,

Bot h docunents recogni ze that LDR wastes nmay be generated during cleanup actions and stored
pendi ng sel ection and inplenentation of the final renedy, and state that such storage is

al | owabl e under the LDR storage prohibition. Therefore, the linmtations on storage tine are
wai ved under the provisions of Section 121(d)(4)(C of CERCLA: conpliance with such
requirenents is technically inpracticable froman engi neering perspective.

Managenent of the quarry bulk wastes to be stored at the TSA is required to neet the NESHAP
requirenents for ashestos (40 CFR 61, Subpart M as defined in the Record of Decision (RCD)
for that action. During bulk waste renoval, it is planned to place |arge asbestos-containing
material (ACM pieces (larger than 0.6 mx 0.6 mx 0.05 m[2 ft x 2 ft x 2in.]) in
appropriate bags and to place the bags in wind-tight, leak-tight netal boxes which will be
transported to the asbestos storage area. Small pieces of asbestos, however, will be handl ed
with the fine-grained soils. These snall pieces that cannot practically be renoved will be
placed with the fine-grained soils at the TSA. This pile will be covered or sprayed with a
foamto provide a wind-tight seal.

The snal |l er pieces that cannot be renoved safely will not be segregated fromthe soil.
Segregation is not technically feasible and could potentially increase exposure to personnel.
Therefore, under this action, as this material is removed fromthe TSA the NESHAP
requirenents are wai ved under the provisions of Section 121(d)(4)(B) of CERCLA: conpliance
with the requirement will result in greater risk to human health and the environnment than the
action that is proposed.

In accordance with the Mssouri State Code of Regulations 10 CSR 25.5-262(2)(C 1, hazardous
wastes stored prior to off-site shiprment shall be in conpliance with the packagi ng, marking,
and | abeling requirenents of the Departnent of Transportation (DOT) regul ations delineated in
49 CFR during the entire on-site storage period. The wastes stored on site are packaged,

| abel ed, and narked in accordance with the regulations effective at the time of
containerization. Recently promulgated and future changes to the DOT regul ati ons coul d
greatly inpact the operation of the on-site storage area by requiring a large quantity of
containers to be repackaged (rel abeling and remarking are adm nistrative requirenents).
Continuing the efforts to naintain conpliance with the transportation requirenents for
storage is not nerited, prinarily because these materials are not expected to be transported
off site in the near term Al so, repackaging the waste in accordance w th new DOT
requirenents (HW 181) could result in unnecessary personnel exposure. Prior to off-site
shipnent, the wastes will be re-packaged in accordance with applicable DOT requirenents;
therefore, the regulation 10 CSR 25.5-262(2)(C 1 is wai ved under provisions of Section
121(d) (4) (A) and Section 121(d)(4)(B) of CERCLA: the alternative is an interi mnmeasure and
will becone part of a total renedial action that will attain the applicable or rel evant and
appropriate Federal or State requirenment and conpliance with the requirenent will result in
greater risk to human health and the environnent than the action that is proposed.



Regul ation 40 CFR 761.65(a) requires that any PCB article or container be renoved from
storage and di sposed of within one year fromthe date when it was first placed in storage
Under this action, PCB wastes will be stored in an adequate PCB storage facility (neeting the
requirenents of 40 CFR 761.65[b]) until final disposition of the PCB wastes can be
acconpl i shed. This requirenent is waived under provisions of Section 121(d)(4)(A) of the
CERCLA: this conponent is an interimmeasure and will becone a part of a total renedia

action that will attain the applicable or relevant and appropriate Federal or State
requirenent. This requirenent could al so be waived on the basis of inpracticability since
the PCB-contam nated waste is al so radi oactively contam nated and a di sposal facility is not
currently available for this type of waste.

10.2.3.2 Excavation. Excavation of contam nated areas will include renoval of the

contam nated sl udge, soil, sedinment, and vegetation fromthe chemcal plant area and vicinity
properties, and renoval of the quarry bulk wastes and structural naterials fromthe TSA at
the chemcal plant area

Al though nost of the raffinate pit sludge does not exhibit RCRA characteristics, certain
i sol ated pockets of the raffinate pit sludge have failed the TCLP test. Since it does not
appear to be feasible to excavate the sludge in a manner that woul d separate the RCRA pockets
fromthe non-RCRA naterial, the raffinate pit sludge will be nmanaged as a characteristic
waste for treatnent purposes. After the raffinate pit sludge is renoved, the clay bottom and

soils beneath will be excavated to the soil cleanup criteria defined in Section 9.2. If the
clay bottomand soils are determined to be characteristic hazardous waste, they will be
treated in the CSS treatnent plant. Qher soil, sedinents, past dunp and spill areas are not

consi dered RCRA wastes. These areas will be excavated to the extent of contam nation
verified "clean" based upon the cleanup criteria and backfilled w th uncontam nated soils.

The LDRs (40 CFR 268 Subpart C) place specific restrictions (e.g., treatnent of waste to
concentration | evels) on characteristic RCRA hazardous waste prior to its placenent in |and
di sposal units. Certain activities carried out under the renedial action nay constitute

pl acenent; for exanple, placing sludge or sedinent into a sedinentation tank and then
redepositing the material back into the source area, or the novenent of waste from one
on-site area to another prior to treatnment. These wastes will eventually be treated to the
appl i cabl e specified treatnent standards prior to placenent in the disposal cell. Therefore,
the LDRs are waived for these actions under the provisions of Section 121(d)(4)(A) of CERCLA
i.e., the alternative is an interimneasure and will becone part of a total renedial action
that will attain the applicable or relevant Federal or State requirenent.

10.2.3.3 Treatnment. For the selected renedy, the hazardous waste treatment requirenents
specified in 40 CFR 264 and 10 CSR 25-7.264 are applicable. These include general facility

st andards, preparedness and prevention standards, and standards for cl osure upon conpletion
of the remedial action. Al treated naterial nust pass the toxicity characteristic |eachate
procedure (TCLP) test which will ensure adequate treatnent. In addition, 40 CFR 264, Subpart
X requirements for mscellaneous units are al so applicable.

The LDRs (40 CFR 268 Subpart D) specify treatnment standards which nust be attained before LDR
wastes or treatnent residuals nay be | and di sposed. LDR wastes fall into one of two
categories; those wastes subject to concentration-based treatnent standards (described in 40
CFR 268.43), and those wastes subject to specific technol ogy treatnent standards (described
in 40 CFR 268.42). Conpliance with a concentration-based treatnent standard requires only
that the treatnent |evel be achieved. Once achieved, the waste may be | and di sposed. Mbst

of the LDR wastes generated and stored at the Weldon Spring Site Renedial Action Project
(WBSRAP) are subject to concentration-based treatnment standards. These standards will be
attained prior to | and di sposal

The second type of treatnent standard is based on the use of a specified technology. In
these circunstances, a specific technology is required for the wastes, and as |long as the
wastes are treated by this technology, the treatnent residuals are assuned to neet the
treat nent standards. Technol ogi es other than those specified nay be used to treat wastes
subject to this type of treatnent standard; however, it nust be denonstrated to the



appropriate regulatory agency that the alternative treatnent nmethod can achi eve a neasure of
performance equival ent to that achievable by the specified technology. A limted anount of
LDR wastes at the WSSRAP is subject to specified technology treatnent standards. Gven the

limted national capacity for nmanagi ng m xed waste, the specified technol ogy nay not be

avai |l abl e.

A conprehensive site treatnment plan as required by the Federal Facilities Conpliance Act
(FFCA), will be devel oped and inplenented to evaluate and verify specified and alternative
treatnent technol ogi es for the WSSRAP waste types. The plan will be consistent with the
overal |l renedial action as controlled by the CERCLA process.

If it is determned that the specified technology treatnent is not available for the LDR
waste, the alternative treatnent nmethod woul d be inplenented. In this case, the LDR treatnent
standard i s wai ved under the provisions of CERCLA 121(d)(4)(D); however, the alternative nust
attain a standard of performance equival ent to that required under the specified technol ogy
treatnent standard. The effectiveness of the alternative technologies will be denonstrated by
TCLP assurance testing prior to disposal. WSSRAP waste types and specified and alternative
treatnent technol ogi es as described in the LDR standards are |isted bel ow

1. TYPE OF WASTE: D001-H gh Total Organic Carbon (TOC) Nonwast ewat er
SPECI FI ED TECHNOLOGY: I ncineration, fuel substitution, or recovery
ALTERNATI VE TECHNOLOGY: xi dation

2. TYPE OF WASTE: California List-Liquid hazardous wastes containing greater than or equal
to 50 ppm PCBs SPECI FI ED TECHNOLOGY: Incineration in accordance with 40 CFR 761.70 or
burning in a high efficiency boiler in accordance with 40 CFR 761. 60
ALTERNATI VE TECHNOLOGY: xidation followed by stabilization

3. TYPE OF WASTE: DO08-Lead Batteries
SPECI FI ED TECHNOLOGY: Thernal recovery in a |lead snelter
ALTERNATI VE TECHNOLOGY: Stabilization

4. TYPE OF WASTE: DO08- Radi oactive Lead Solids
SPECI FI ED TECHNOLOGY:  Macroencapsul ati on
ALTERNATI VE TECHNOLOGY: Stabilization

5. TYPE OF WASTE: DO09-El emental Mercury Contam nated with Radi oactive Materials
SPECI FI ED TECHNOLOGY:  Anal gamati on
ALTERNATI VE TECHNOLOGY: Anml ganation fol l owed by stabilization

The Best Denonstrated Avail abl e Technol ogy (BDAT) for D0O08- nonwastewater wastes that are
subject to a concentration-based treatnent standard is stabilization.

Conpl i ance with ARARs for the contingency (vitrification) remedy would be simlar to that
identified above, except that additional em ssion regulations requirenents would be rel evant
and appropriate to the off gas fromthe vitrification facility. These requirenents include
M ssouri air pollution control regulations for naxi nrum al |l onabl e em ssi ons of particulate
matter from fuel -burning equi prent used for indirect heating, restrictions for em ssions of
visible air contaminants, and restriction for em ssions of particulate matter fromindustri al
processes. State anbient air quality standards are al so considered rel evant and appropriate
for Alternative 7a, insofar as the vitrification process would have a potential to enit

pol l utants above the de mininus enmission |levels specified in these regul ations. Em ssion
requi renents for hazardous waste incineration under RCRA, as well as em ssion requirenents
for burning hazardous waste in boilers or industrial furnaces, are also rel evant and
appropriate for treatnment of characteristic waste, because vitrification is considered
simlar to an industrial furnace (nmelting furnace). The substantive requirenents will be net
with emssions fromthe vitrification unit; however, actual permts are not required since
this is an on-site CERCLA action.



10.2.3.4 D sposal. The prinmary environmental regulations that pertain to the design and
operation of a newy constructed disposal facility are the Solid Waste D sposal Act, the
RCRA, the TSCA, the Mssouri hazardous and solid waste nanagenent |aws, and the UMIRA. None
of these regul ations are applicable to the conbinati on of wastes to be di sposed of; however,
aspects fromeach may be relevant and appropriate to activities included in the design
construction, and operation of the disposal facility. Table 10-1 shows the various

requi renents fromeach of these regul ations and establishes whether it is relevant or
appropriate and the rationale for the determ nation. Many requirenents within the various
regul ations are simlar or redundant and, in such an instance, the requirenent that is
considered nore stringent is designated

Al t hough RCRA hazardous wastes regul ati ons woul d be applicable to the excavation and
treatment of hazardous wastes, the successful treatnent to bel ow RCRA characteristic |evels
woul d relieve these sane wastes fromany further jurisdiction as hazardous. Wile the RCRA
requirenents are not considered to be applicable to disposal operations, nany are consi dered
to be relevant and appropriate based prinmarily on the purpose of the requirenents and the
nature of the actions. The disposal facility shall conply with the substantive requirenents
of the TSCA with the exception of 40 CFR 761.75(b)(3). This requirement states the bottom
landfill liner systemor natural in-place soil barrier shall be at least 50 ft (17 n) from
the historical highwater table. The volunes of TSCA wastes are expected to be limted, and
any wastes containing greater than 50 ppmof PCBs will either be nmanaged separately or the
above requirenent will be waived to allow disposal in the cell. This waiver is justified
under the provisions of CERCLA 121(d)(4)(D), which states that the alternative will attain a
standard of performance that is equivalent to that required under the otherw se applicable
standard, requirenent, or limtation through use of another nethod or approach

Consequently, the RCRA requirenents and the UMIRA requirenents, which regul ate the disposa
of lowlevel radioactive wastes, are the primary ARARs for cell construction and operation
activities.

For purposes of analysis, the disposal requirenents of these |laws and their corresponding
regul ations can be grouped into the followi ng categories: buffer-zone requirenents, siting
requi renents, cover requirenents, liner/leachate collection systemrequirenents, and

noni toring requirenents

As there are no buffer-zone requirenments in the Federal regul ations, the State of M ssouri
solid waste and hazardous waste regul ations were reviewed for applicability or rel evance and
appropriateness to the on-site disposal facility. The Mssouri solid waste regulation for a
buffer zone (10 CSR 803.010[5][C][2]) requires a buffer zone of 15 m (50 ft) between the

di sposal facility and the property boundary. Gven the nature of the site wastes, the need
for nmonitoring and naintenance, and the inpact on the integrity of the disposal facility, the
M ssouri solid waste requirenent of a 15 m (50 ft) buffer zone is considered rel evant and
appropri ate.

The M ssouri hazardous waste regulation (10 CSR 25-7.264[2][NJ2.D) specifies a 91 m (300 ft)
buf fer zone between the disposal facility and the property boundary. The M ssouri Hazardous
Waste requirenment of a 91 m (300 ft) buffer zone is not applicable but is relevant and
appropri ate.

The intent of the buffer zone, in addition to ensuring that the public will not cone in
contact with the facility or its contents, is to all ow adequate easenent for operations,

nmai nt enance, and nonitoring. Assumng a typical side slope of 3:1 for the covering of the
waste cell, the buffer zone between the toe of the 3:1 dike (the area where the side slope
neets the ground) and the property boundary will be at |least 91 m (300 ft). However, for
greater long-termintegrity of the facility and enhancenent of cell stability, additiona
clean-fill-dike naterial will be utilized at a flatter 5:1 slope. This extra clean-fill dike
wi Il not inpinge on any operations, maintenance or nonitoring of the disposal facility, and
will provide better protection to the public.

In addition, in an effort to provide an additional safeguard, the DOE will attenpt to acquire
a small parcel of adjacent land fromthe M ssouri Department of Conservation to extend the



buffer zone to the degree practicable
Siting. Siting criteria are discussed in the analysis of |ocation-specific ARARs.

Cover. Requirenents are specified in the various |laws for disposal facility covers. As

di scussed above, the optinal cover, on the basis of the wastes to be disposed of, is a hybrid
cover that consists of the major features of a RCRA cover plus the features of an UMIRA cover
ainmed at long-termcontrol of radon. The UMIRA standard in 40 CFR 192.32(b)(1) refers to the
RCRA cl osure standard in 40 CFR 264. 111 for nonradi ol ogi cal hazards. The UMIRA requirenents
in 40 CFR Part 192, Subpart D (which Iimt releases of Rn-222 so as not to exceed 20

pQ /ni2]s and which specify that the cover be effective for 1,000 years to the extent
reasonabl y achievable, and in any case, for at |east 200 years), are applicabl e because these
requi renents address by-product wastes as defined in the regulations. The RCRA design
requirenents in 40 CFR 264.310(a) are relevant and appropriate because they address simlar
actions.

Liner/Leachate Collection System Design standards for liners and | eachate collection
systens are specified in the Mssouri Code of State Regul ations, the TSCA, and the RCRA
there are none in the UMTRA. M ssouri solid waste regulations require at least 0.6 m(2 ft)
of conpacted soil with a hydraulic conductivity no greater than 10[-6] cms. Both the

M ssouri hazardous waste regul ati ons and the RCRA specify a double-liner, double-Ileachate
coll ection systemfor hazardous waste landfills. The TSCA requirenments, which are broader
and take into consideration the nature of the wastes and protectiveness of the overburden
materials, require a liner consisting of 0.9 m(3 ft) of conpacted soil with a perneability
equal to or less than 1 X 10[-7] cm's, ora synthetic nenbrane liner. The TSCA al so provides
for three different | eachate collection systems: (1) sinple |eachate collection, (2)
conmpound | eachate collection, and (3) suction |lysineters.

Each of these three |laws contains el enents that should be considered rel evant and
appropriate; consequently, a hybrid systemwas sel ected on the basis of the follow ng
considerations: (1) all wastes to be disposed of are solid, nonhazardous wastes that are
expected to generate only mninal |eachate; (2) the site is underlain by thick, unsaturated,
|l owperneability soils; and (3) it is prudent in the short termto renove precipitation
construction water, and transient drainage using a | eachate collection system

On the basis of the above, the hybrid systemwould consist of a single |eachate collection
systemunderlain by a conposite liner. There are, however, other circunstances which affect
the preferred design of the hybrid system by adding a secondary redundant |iner and | eachate
coll ection system These circunstances include site-specific considerations such as the
presence of preexisting groundwater contam nation in the area. Al though a single |eachate
coll ection and renoval system could be designed to renove | eachate and prevent mgration
through the liner, there is no way to ensure that 100% of the | eachate will be collected.
Consi dering that the redundant |eachate collection and renoval systemcan al so serve as a

| eak detection system this second systemis desirable, since it could establish whether or
not el evated contam nant levels in the groundwater can be attributed to cell failure.

O her considerations include the fact that RCRA wastes are present at the site. It is planned
that all RCRA characteristic wastes will be treated to bel ow RCRA standards, and |isted
wast es woul d be managed off site. However, utilizing a cell design which is consistent with
RCRA (doubl e liner/leachate collection and renoval systen) may provide flexibility for the
potential situation where RCRA wastes would be placed in the cell. (If this were to happen
an Explanation of Significant D fference would be prepared in accordance with EPA gui dance
for post-ROD changes.)

For these reasons, the RCRA requirenents for a double liner/leachate collection systemare
consi dered rel evant and appropri ate.

A response action plan will be devel oped during the renedial design phase, which will specify
response actions that will occur if excessive quantities of |eachate are observed (i.e.
during nonitoring/ mai ntenance or repair of the cap). Active nanagenent of the | eachate



collection systemwi Il continue until such tine as it is agreed by the DCE and the regulatory
agencies that it is no longer required

Borrow source area activities will consist of the excavation and transfer along a dedicated
haul road of approximately 1.9 mllion nf3] (2.5 mllion yd[3]) of clay material, which will

be used for the construction of the disposal cell. Certain action-specific ARARs apply to
these borrow source area activities. These ARARs contain adm nistrative requirenents that are
applicable to the borrow area activity. Of-site actions nmust conply with all legally

appl i cabl e requirenments, both substantive and adm nistrative

The Land Recl amation Act (10 CSR 40-10.010) require obtaining a Land Reclamation Permt from
the Land Recl amati on Conm ssion prior to surface mning of industrial mnerals, including
clay. However, a permt is not required of a governnental agency whose operations conply
with the reclamati on standards in RSMb. 444.774 and who registers with the Land Recl anation
Commi ssion prior to operations. The borrow area action will conply with the recl amation
standards and will register with the comi ssion

The dean Water Act requires a NPDES Pernmit for stormwater discharges associated with
industrial activities fromconstruction sites involving the excavation or grading of five or
nore acres. This requirement is considered applicable to the borrow area because the extent

of excavation at the borrow area is estimated at approxi mately 95 acres. Included as part of
the permt process is a Water Pollution Prevention Plan, which will be prepared for the
borrow area and which will include preventative neasures for erosion control

Moni tori ng and Mai ntenance. Requirenents for post-closure nonitoring and nai ntenance are
specified in the RCRA and the UMIRA. The TSCA does not define specific post-closure
requirenents for a chemical waste landfill. Requirenents under the RCRA specify a 30-year
post-closure care period for nmaintenance of the cover, the | eachate collection system and
the groundwater nonitoring system Goundwater nonitoring requirenents are set forth in the
RCRA and the M ssouri Code of State Regul ations. The RCRA groundwater protection standard
(40 CFR 264 Subpart F) sets forth general nonitoring requirements. A groundwater nonitoring
program shoul d provi de representative sanpl es of background water quality, as well as the
qual ity of the groundwater passing the point of conpliance. The sanpling should allow for
the detection of contaminant migration into the uppernost aquifer. State regulation 10 CSR
25-7.264(2)(f) sets forth surface water nonitoring requirenents to detect inpacts from
groundwat er contam nati on. A sanpling plan should provide representative background surface
water quality (upgradient) sanples as well as representative downgradi ent surface water
quality sanples. The initial values should be established for biological activity, chem ca
i ndi cator paraneters, and hazardous constituents by conducting quarterly sanpling for one
year. The surface water quality should be deternined at |east sem annually, and at those
tinmes when contaminant migration is greatest fromthe shall ow groundwater to surface water
This nonitoring should be conducted through the post-closure care period

Post - cl osure standards under the UMIRA require the control of radiological hazards to (1) be
effective for 1,000 years, to the extent reasonably achievable, and, in any case, for at

|l east 200 years; and (2) limt releases of R1-222 so as not to exceed an average rel ease rate
of 20 pG/nf2]s.

These UMIRA standards are rel evant and appropri ate because they address simlar waste
materials and a di sposal scenario simlar to the WSSRAP. The UMIRA requirenents al so
directly reference the RCRA requirenents of 40 CFR 264. 111 with respect to the cl osure
performance standard for nonradiol ogi cal hazards. Therefore, 40 CFR 264.111 and 264. 310 are
al so relevant and appropriate. Since the hazardous waste nonitoring/ mai ntenance requirenents
are nore stringent than the solid waste requirenments, the latter are not considered as ARARs.

O her Disposal Requirements. Oher waste disposal issues include the restriction on the

pl acenent of waste containing free liquids in a landfill and a recomended m ni mrum unconfi ned
strength (UCS) for grout-like stabilized wastes. As required by 40 CFR 264. 314 pl acenent of
wastes containing free liquids as defined by EPA Method 9095 (paint filter test) is
restricted. A so, for grout-like materials resulting fromthe stabilization/solidification



of wastes, a mninmum UCS of 50 psi in place is recommended by EPA (EPA 1986 and EPA 1992b).

The free liquids restriction is not considered relevant with respect to CSS grout. Based on
CSS testing of WSSRAP wastes, the free liquids restriction would likely prevent neeting waste
pl acenent objectives related to the proposed renmedi al action under Alternative 6a. Al though
the CSS grout resulting fromthe stabilization of raffinate sludge or contam nated soils nay
fail the paint filter test as a result of maintaining the needed fluidity for effective

pl acenent, long termbenefits with respect to performance of the disposal facility would be
realized. First, the grout resulting fromthe treatnent of raffinate sludge or nore highly
contam nated soils will be used to fill voids in the materials fromthe dismantl ement of
bui | di ngs and foundati ons. Wth hardening of the grout to a m ni mum UCS of 50 psi, the
stability of placed waste will be increased and | ong-term subsi dence of the cell cover will
be mnimzed. Second, by filling voids of dismantlenent debris with a treated waste, the
overal |l size of the cell is reduced by naki ng use of the void space.

To conpensate for free liquids in the grout that allow the grout to flow into voids of

di smant | ement debris, grout placenent techniques can be devel oped and specified so that free
liquids are effectively renoved by the | eachate collection system Gout placenent

t echni ques could include thin enough lifts of grouted debris which will pronote drai nage of
liquids and tenporary sunps for collection and renoval of liquids fromthe cell. Such
neasures coul d be denonstrated so that the requirenments of 40 CFR 264.314(f) are achieved

The restriction of free liquids fromnaterials placed in the disposal cell, as specified in
40 CFR 264.314(f), is therefore waived only with respect to grout used in filling voids of
di smant |l ement debris. It will be determned during pilot-scale testing that any free |iquids

generated during solidification process will pass TCLP. The free liquids will be randomy
tested during full scale operations to ensure that they pass TCLP. Also, all groutlike
material will achieve a mninum UCS of 50 psi in place at 28 days as docunented through bench
and pilot scale testing. Placenment nethods (e.g., conpaction) that mnimze |ong-term

subsi dence of the cell cover will be used for non-grout naterials

10.3 Cost-Effectiveness

The selected renedy is estimated to cost about $157 nillion and is estinmated to require about
10 years to conplete. These figures, however, are based on prelimnary conceptual design
estimates and are likely to increase as engineering design is conpleted. The contingency
treatment option is estimated to cost about $182 nillion and would al so require about 10
years to conpl ete. However, because the treatnment technol ogy enpl oyed i n the contingency
treatnent option (vitrification) is an innovative technol ogy, these estimtes have greater
uncertainty than those for the selected renedy; inplenentation of the contingency renedy is
dependent upon the results of ongoing testing. The selected renedy is cost effective because
it would achi eve required objectives for the | east cost and woul d use an established
treatnment technol ogy. Thus, the potential for schedul e del ays and the resultant increased
costs would be less for this remedy than for the other alternatives. The contingency
treatnment option would al so be cost effective, assuming that results of ongoing and future
bench-scal e and pilot-scale testing denonstrate that this option could be inplenented at a
cost and in a period of tine conparable to that identified for the selected renedy. The
increased cost of the vitrification technol ogy woul d be sonewhat offset by the increase in

l ong-term protectiveness gained by the reduction in contam nant toxicity and vol une.

Both the sel ected renedy and the contingency renedy woul d support conprehensive renediation
of the Weldon Spring site by renoval of the sources of contam nation at the site and
providing for disposal of all contami nated naterial generated fromrenediation of the site.

10.4 Wilization of Permanent Solutions and A ternative Treatment Technol ogies to
t he Maxi mum Extent Practicable

The sel ected remedy represents the maxi mumextent to which the permanent sol utions and
treatment technol ogies can be utilized in a cost-effective manner. The sel ected renedy wll



result in the pernmanent renoval of contam nated sludge, soil, sedinent, and vegetation from
the source areas and treatnent of the material posing the principal threats to the nmaxi num
extent practicable. O those alternatives that are protective of hunman health and the
environnent and that conply with ARARs, the sel ected renmedy provides the best bal ance anong
the alternatives in terns of |long-termeffectiveness and pernmanence; reduction in toxicity,
nobi lity, or volune through treatnment; short-termeffectiveness; inplenentability; and cost.
The sel ected renedy al so neets the statutory preference for treatnent as a principal elenent,
and neets State and community acceptance.

The selected remedy will significantly reduce the hazards posed by the contam nated nedi a
through stabilization/solidification of contam nants such that the treated product wll
significantly reduce contam nant nobility. The treated and untreated material will both be
pl aced in an engi neered disposal facility designed to contain the materials over the |ong
term Because the nore highly contam nated material will be treated to reduce contam nant
nobility, the inmpact on human health and the environnment would be mininmal if the contai nnent
systemwere to fail.

The contingency treatnent option would al so provide for significant reductions in risk
Vitrification would be expected to provide somewhat greater |ong-termeffectiveness because
organi ¢ contam nants and sonme inorgani ¢ contam nants woul d be destroyed, and the contam nants
in the treated waste formwoul d be nore thoroughly i mobilized. However, |arger
uncertainties are associated with the inplenentability of vitrification conpared with

chem cal stabilization/solidification, and thus could lead to project delays and increased
costs. Vitrification is being carried forward as a contingency treatment option so the
effectiveness of this technol ogy can continue to be evaluated in ternms of current
uncertainties associated with its inplenentability.

The selected renedy treats the material posing the principal threats at the site, achieving
significant reduction in contam nant nobility. Chenmical stabilization/solidification and

di sposal on site is nore effective in the short term requiring up to five years to inplenent
the treatnment operations and 10 years to conplete renedial action at the site. In
conparison, vitrification will require about seven years for inplenentation, provided

engi neering scal e-up and design are not del ayed because of the innovative nature of this
technol ogy. The off-site disposal alternatives could require significantly nore tine to

i npl enent due to the increased administrative requirenents for transport and di sposal of the
wastes at the off-site facilities.

The off-site disposal alternatives do not offer an increase in effectiveness over the on-site
di sposal alternatives that can justify the greatly increased costs (two to 10 tinmes the cost
of the selected remedy). The long-termeffectiveness of the off-site alternatives would be
sonewhat greater at the Wl don Spring site due to the renoval of contami nated naterial from
the site, and potential long-terminpacts at the off-site |ocations would be | ess than those
expected at the Wl don Spring site for on-site disposal, because of the arid climte and

di stance to potential receptors. However, short-terminpacts would be greater due to the
increased handling of contam nated naterials and the transportation of those materials to the
off-site locations. |In addition, inplenentation of these alternatives would require
coordination of licensing, permtting, regulatory conpliance, and establishnment of

adm ni strative procedures (as appropriate) in order to dispose of the Wl don Spring waste at
either off-site facility.

The major balancing criteria that provide the basis for selection of the preferred
alternative are short-termeffectiveness, inplenentability, and cost. The sel ected renedy can
be inplenmented nore quickly, with less difficulty, and at |ess cost than the other
alternatives and is therefore deternmined to be the nost appropriate nethod. The contingency
treatnent option is being retained to facilitate inplenmentation of an alternate treatnent
technol ogy in the event that chem cal stabilization/solidification does not perform
adequately. Both technology types will be reeval uated agai nst the balancing criteria during
conceptual design and bench-scale and pilot-scale testing. |If the contingency treatnent
option (vitrification and disposal on site) were selected pursuant to this continuing

eval uation, an Explanation of Significant D fferences fromthe sel ected renedy woul d be made



avail able to the public, and public input would be solicited.
10.5 Preference for Treatnment as a Principal El ement

The sel ected renedy satisfies the preference for treatnment as a principal element by treating
the materials giving rise to the principal hazards at the site (the raffinate-pit sludge and
the nore highly contami nated fraction of soil, sand, and sedinent) by chemn ca
stabilization/solidification. This treatnent nmethod will significantly reduce contam nant
nmobility. The contingency remedy woul d al so satisfy the preference for treatnent as a
principal elenment by treating these sanme materials by vitrification. Vitrification would al so
significantly reduce contam nant nobility. In addition, vitrification would reduce

contami nant toxicity by destruction of organic contam nants and sone i norgani ¢ contam nants,
and waste vol une woul d be reduced through the elimnation of water and void spaces during the
nmel ting process.

10.6 Irreversible and Irretrievable Commtnent of Resources

Inpl emrenting the selected renedy will result in the pernanent commitment of l[and at the

Wl don Spring site for waste disposal. This conmitment of land for the disposal facility is
consistent with current |and use at the site. The Wl don Spring site is a contam nated
inactive industrial conplex under the custody of the DOE, and it contains waste pits from
past disposal practices; it is adjacent to a simlar contam nated site owned by the Arny.

The disposal cell proper is expected to cover about 17 ha (42 acres), but the total anmount of
committed |l and woul d be larger (e.g., double the waste contai nnent area) because a buffer
zone will be established around the cell. No other area of the Wel don Spring site woul d
sustain a long-terminpact or injury as a result of this permanent renedy. Perpetual care
will be taken of the commtted | and because the waste would retain its toxicity for thousands
of years. For exanple, the cover will be visually inspected, groundwater wi |l be nonitored,
and the effectiveness of the overall systemat the Wldon Spring site will be reviewed at

| east every five years

Consunpti ve use of geol ogical resources (e.g., quarried rock, sand, and gravel) and petrol eum
products (e.g., diesel fuel and gasoline) will be required for the renoval, construction, and
di sposal activities. Adequate supplies of these nmaterials are readily available in the

Wl don Spring area. The treatnent process will also require the consunptive use of materials
(including cement and fly ash) and energy. Cenent and fly ash are readily available locally
in the quantities required, and natural gas can be obtained fromthe local utility.

I npl ementing the selected renedy is not constrained by the availability of resources or
suppl i es beyond those currently available in the St. Louis area

10.7 Significant Changes

The Proposed Plan for the Wel don Spring site was rel eased for public comment in Novenber

1992. The Proposed Plan identified Alternati ve 6a, Renoval, Chenical Stabilization/
Solidification and Disposal On Site, as the preferred alternative. The DCE revi ewed al
witten and verbal comments submitted during the public comment period. Upon review of these
comrents, it was determined that no significant changes to the remedy, as it was originally
identified in the Proposed Plan, were necessary.
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